Et 
ae 


ie tiene 


Sree 


ery 


(AS 
‘ 
hxs 


= 
toh. dere vie 


Che by 
™ 
can 


re 


¥ 


raid Sere: 


ee 


THE 


THEORY AND PRACTICE | 


OF 


BREWING, 


By MICHAEL COMBRUNE, Brewer: 


ORIGINALLY PUBLISHED WITH PERMISSION OF THE MASTER, WARDENS, 
AND COURT OF ASSISTANTS OF THE WORSHIPFUL 
COMPANY OF BREWERS, 


A NEW EDITION. 


CORRECTED AND GREATLY meee BY THE AUTHOR, 


LONDON: 


PRINTED FOR VERNOR AND HOOD, LONGMAN AND REES, CUTHELL 
AND MARTIN, ANDJ., WALKER, 
By J. Wright, St. John’s Square, Clerkenwell, 


See, 


1804. 


 imaad SM RAMOS LRAUITMH oe: 


¥, 
: 


ee 3), ftatee tee ad nina gale a aazaanip iad 
Mano DAT I & GeRATRICER EO EA VOD Eid 
5 te ey ° plwwrina #0 9H AGED." Eh ag 
eg v8 ‘S + i . ce ‘ ; i 
Wats) SUE RL nes ea tee: OOP Cae, 
| , DS 5, Sapna par ce ees een en: 

ee RD Seige uk SR Ky oe Van 

: on » ; * i 1 f : hls ‘ ee ° y 
wowieun gue ¥e atan ak LEME aia aeramste} ae ‘ 


ber on = 
nf if ; : Cer a sat ; uh 


oe So AA he fa ae a 


Ras. Tue Gate BAS MAK BIS. COOK CR: SUH ARV ROP-aUT RIA 


chy HiK: MVE LURK A GUERRA” 


‘ «Aaah apa & i mary? a. aN oe Ry te & mr 


t ‘ a 
ae +. s paleo beeen | + 2,9 Se. . . z 


‘ j 
‘ s 
t 4 NOBLE. i 7 
. we 
» . A : 
_ . : 
id $ 
‘ : ta ¥ 
‘ ic " 
~ ‘ | 
7 = 
. . 
' 
- = 4 
. 
* - f 
* ‘ ba f “3 ’ : 
’ fer ik 
‘ 
j 4 me * oe i 
ba ¥ ‘ 
+ ) 4 
’ Z 
< 


TO 


DOCTOR PETER SHAW, 


PHYSICIAN TO HIS MAJESTY, 
FELLOW OF THE ROYAL COLLEGE OF PHYSICIANS OF LONDON, 
AND OF THE ROYAL SOCIETY. 


— 
SIR, 


‘Tue brewing of malt liquors has hitherto 
been conducted by such vague traditional 
maxims, that an attempt to establish its 
practice on truer and more fixed principles 
must, like every new essay, be attended 
with difficulties. 
Tippee 

Your works, Sir, will be lasting monu- 
ments, not only of your great abilities, but 
also of your zeal for the improvement of 
the arts, manufactures: and commerce of 
your country. You will therefore permit 
me to place under your patronage this 
treatise, which, if it can boast no other 
merit, has that of having been undertaken 


and finished by your advice and counsel. 
a 2 


iv 

Some favor, I hope, will be shewn for 
this distant endeavour to imitate the laud- 
able example you have set, and whatever 
be the success, I shall ever glory in the 
opportunity it has given me of professing 

myself publicly, 
Sir, | 
~ Your most obedient, 


| And most obliged humble Servant, 


Micuaret CoMBRUNE. 
Hampstead, Middlesex, 
December 15, 1761. 
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THE duference that appears in the several processes of 
brewing, though executed with the same materials, by the 
same persons, and to the same utent, is generally ac- 
knowledged, Lhe uneasiness this must occasion to those 
who are charged with the directive part of the business, 
cannot be small: and the more desirous they are of well , 
executing the duty incumbent on them, the greater ws 
their disappointment, when frustrated in their hopes. To 
remove this uncertainty, no method seems preferable to 
that of experiments, as it is by this means atone, any art 
whatever can be established upon a solid Joundation: but 
these require caution, perseverance, and expence; they 
must be multiplied and varied both for the same and for 
different purposes. The operations of nature elude super= 
ficral enqueries, where we have few or no principles for 
our guides, many experiments are made, which tend only 
to confound or decewe. Effects seen, without a sufficient 
knowledge of their causes, often are neglected, or 
viewed in an improper light, seldom Saithfully reported, 


and, for want of distinguishing the several circumstances 
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that attend them, many times become the support of old 
prejudices, or the foundation of new ones. 

Whoever ts attentive to the practical part of brewing, 
well soon be convinced that heat, or fire, is the principal 
agent therein, as this element, used in a greater or less 
degree, or differently applied, 1s the occasion of the 
greatest part of the variety we percetve. It ts but a few 
years stnce the thermometer has been found to be an in- 
strument sufficiently accurate for any purposes where the 
measure of heat 1s required. And, as vt 1s the only one 
with which we are enabled to examine the processes of 
brewing, and to account for the difference in the ef- 
fects, a theory of the art, founded on practice, must be of 
later date than the discovery of the tustrument that guides 
us to the principles. 

Sa long since as the year 1741, I began this research, 
and never neglected any opportunity to consult the artists 
of the trade, or to try such experiments as I conceived 
might be conducive to the purpose. Jt is needless, per- 
haps shameful, to mention their number, or to speak of 
the many disappointments I met with m this pursuit. 
Error admits of numberless combinations. Truth alone 
as simple, and confirmed by continuity. At last, flatier- 
ing myself with having collected the true theory, assisted 
and encouraged by men of abilities, I thought tt fit the 
public should judge whether I had succeeded in my ei- 
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deavours ; and in 1758 the Essay on Brewing was sub. 
mitted to them, either for their approbation, or that the 
errors therein might be pointed out. I have had no 
veason to repent of my temerity, though perhaps the no- 
velty, more than the merit of this performance, engaged 
the attention, Imay add the favor and advice of some 
good judges. They have allowed my principles to be at 
least plausible, and their agreement with practice has 
since repeatedly convinced me they were not far from 
truth. 

Lhe Essay just mentioned, revised and corrected, na- 
turally forms the first part or theory of the present trea- 
tise. The second part ts entirely practical. After giv- 
ing a short idea of the whole process, I resume its differ- 
ent branches in as many chapters, and endeavour in such 
manner to gurde the practitioner, that he may, in every 
part, at all times, and under a variety of circumstances, 
know what he rs to do, and seldom, if ever, to be disap- 
pointed in his object. 7 

From the investigation of so extensive a business, some 
benefit, it 1s hoped, must accrue to the public; from 
the process of brewing being carried on in a just and unt- 
form manner, our malt liquors, probably, will in time 
better deserve the name of wine. 

Boerhaave, Shaw, Macquer, and most of the great 


masters in chymistry are far from limiting that name to 
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the liquors produced from the juice of the rape: they 
extend it to all fermented vegetable juices, which, on dis 
tullation, yield an ardent spirit, and look on the strength 
and faculty wine has to cherish nature, and preserve tt- 
self, to be in proportion to the quantity tt possesses of this 
Liquid, generally termed spirit of wine. This, when tho- 
roughly pure and dephlegmated, is one and the same, 
whatever different vegetable it is produced from. Barley 
wines possess the same spiritous principle, which ts the 
preservative part of the most valuable foreign wines, with 
a power of being brewed superior or inferior to them in 
quality, and the other constituent parts of beer, beside this 
ardent spirit, will not, I believe, be esteemed less whole- 
some than those which make up the whole of Srape wine. 

The reasons why Great Britain hath not hitherto fur- 
nished foreign nations with this part of her product, but 
more especially her seamen, are obvious. Our mariners, 
when at home, do not dislike beer, either as to their pa- 
lates, or wis effects on their constitution ; but when abroad, 
spiritous liquors, or new wines, often the product of an 
enemy's country, are substituted in lieu thereof. The 
disuse of beers, on these occasions, has been owing to the un~ 
certainty of the principles on which they were brewed ; the 
matntammng them sound in long voyages and in hot cli- 
mates, could not sufficiently be depended upon; and it has 


been supposed they could not be precured at so easy a rate 
1 
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as wines, brandies, or rums, purchased abroad. The 
Jjirst of these objections, the author hopes, by this work, 
fo remove ; and, were all the duties to be allowed on what 
would be brewed for this purpose, our seamen might be 
Surnished with beer stronger than Spanish wine, and at a 
less expence, the mean price of malt and hops being taken 
Jor seven years.. Lt 7s true that, in times of peace, the 
seamen in his Majesty's service are not very numerous, 
but the number of those then employed by merchants ts 
considerable. I should not have presumed to mention 
this, but on account of the encouragement given to the 
¢xrportation of corn, and to many manufactures of British 
Srowth or British labor. It ts computed that, in Eng- 
land and Wales, are brewed three millions five hundred 
thousand quarters of malt yearly, for which purpose up- 
wards of one hundred and fifty thousand weight of hops 
are used. The improvement of the brewery might be- 
come a means of increasing the consumption of the 
Srowth of our country, viz. of barley, to more than one 
hundred thousand quarters, and of hops to between Sour- 
teen and fifteen thousand werght annually. 

| Whether this be an object deserving the attention of the 
legislative power, or of the landed interest, and what 

might be the proper means to put it successfully tn prac- 
tice, are considerations which dé not belong to this place ; 


at being sufficient here to point out, how universally bene- 
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fieral rt 1s to establish the art of brewing on true and inva 
riable principles. ) 

This being the first attempt, that has been made, to re- 
duce this art to rules and principles, the Author hopes 
he has a just claim to the indulgence of the public, for 
any errors he unwillingly may have adopted ; far from 
believing that there is no room left for future improve 
ments, he recommends tt to those, who, blessed with supe- 
reor talents and more leisure than himself, may be in- 
clined to try their skill in the sathe field, to watch closely 
the steps of Nature; after the strictest enquiry made, 2 
wil be found, the success of brewing beers and ales wholly 
depends on a true imitation of the wines she forms. 

This second edition, it may he observed, in many re- 
spects, differs considerably From the first. I have en-~ 
deavoured to convert to use every advice, every opinion I 
received, and having put these to the test of farther 
practice, flatter myself it will be found improved. 


! 


A COPY OF DOCTOR SHAW’S LETTER. 


ON PERUSING THE ESSAY BEFORE MENTIONED. 


DEAR Sir, 
I HAVE, with pleasure and improvement, 
read over your manuscript ; and should be glad 
to see some other trades as justly reduced to 
rules as you have done that of brewing : which 
would not only be making a right application 
of philosophical knowledge, but, at the same 
éime, accommodate human life, in many respects, 
wherein it is still deficient. Perhaps your ex- 
ample may excite some able men, to give us 
their respective trades, in the form of so many 
arts. For my own part, having long wished 
Zo see some attempts of this kind, for the good 
of society in general, I cannot but be particu- 
larly pleased with the nature, design, and eve- 
cution of your essay, and am, 
Dear Sir, 
Your obliged Friend, 


Pall-Mall, July 20, And humble Servant, 
alae PETER SHAW. 
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AN 


EXPLANATION 


OF THE 


TECHNICAL TERMS. 


Tre intent of every brewer, when he forms his drink, 
is to extract the fermentable parts of the malt, in the 
most perfect manner; to add hops, in such proportion 
as experience teaches him will preserve and ameliorate 
the beer ; and to employ just so much yeast as is sufficient 
to obtain a complete fermentation. 

Perhaps it may be said, these particulars are already 
sufficiently understood, and that it would be a much 
more useful work to publish remedies for the imperfec- 
tions, or diseases, beer is naturally or accidentally sub~ 
ject to, and which at present are deemed incurable. But 
if the designs just now mentioned be executed according 
to the rules of chymistry, such imperfections and such 
diseases not existing, the remedies will not be wanted ; 
for beer brewed upon true principles, is, neither natu- 
rally nor accidentally, subject to many disorders often 
perceived in it. Hence it is evident, that some know- 
ledge of chymistry is absolutely necessary to complete 
the brewer, as, without the informations acquired from 
that science, he must be unqualified to lay down rules 
for his practice, and to secure to himself the favor of the 
public ; for which purpose, and to make this treatise useful 
to those concerned in the practical part of brewing, it has 
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been thought adviseable to avoid, as much as possible, 
the technical terms of art, to prefix an explanation of 
those that necessarily occur, and, in as short a manner as 
possible, to trace the properties of fire, air, water, and 
earth, as far as they relate to the subject. 


Acins are all those things which taste sour, as vinegar, 
juice of lemons, spirit of nitre, spirit of salt, the oi] and 
spirit of vitriol, &c, and are put in a violent agitation, by 
being mixed with certain earths, or the ashes of vege- 
tables. An acid enters, more or less, into the composi- 
tion of all plants, and is produced by, or rather is the last 
effect of, fermentation. Mixed in a due proportion with 
an alkali, it constitutes a neutral salt, that is, a salt where- 
in neither the acid nor alkali prevail. Acids are fre- 
quently termed acid salts, though generally they appear 
under a fluid form. 


Arxautes, or alkaline salts, are of a nature directly 
contrary to the acids, and generally manifest themselves 
by eflervescing therewith: they have an urinous taste, 
and are produced from thé ashes of vegetables, and by se- 
veral other means. They, as well as testaceous and cal- 
carious substances, are frequently made use of by coopers, 
to absorb the acid parts of stale beer, by them called 
softning. | 

Am isa thin elastic fluid, surrounding the globe of the 
earth ; it is absolutely necessary to the preservation both 
of animal and vegetable life, and for the exciting and 
carrying on fermentation. 


Atcouot is the pure spirit of wine, generally supposed 
to be without the least particle of water or phlegm. 
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ANIMALS are organized bodies, endued with sensation 
and life. Minerals are said to grow and increase, plants 
to grow and live, but animals only to have sensation.— 
Animal substances cannot ferment so as to produce by 
themselves a vinous liquor; but there may be cases 
wherein some of their parts rather help than retard the 
act of fermentation.* 


ATMOosPHERE is that vast collection of air, with which 
the earth is surrounded to a considerable height. 


ATTRACTION is an indefinite term, applicable to all ac- 
tions whereby bodies tend towards one another, whether 
by virtue of their weight, magnetism, electricity, or any 
other power. It is not, therefore, the cause determining 
some bodies to approach one another, that is expressed 
by the word attraction, but the effect itself. The space, 
through which this power extends, is called the sphere 
of attraction. 


Buackinc is a technical term used by coopers, to de- 
note sugar that is calcined, until it obtains the colour that 
occasions the name. 


BrEwInc is the operation of preparing beers and ales 
from malt. 


Bortinc may thus be accounted for. ‘The minute par- 
ticles of fuel being by fire detached from each other, 
and becoming themselves fire, pass through the pores of 


* Vide Dr. Pringle’s experiments in his book of observations on the 
diseases of the army, p. 350, 351 & seq. 
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the vessel, and mix with the fluid. These, being perpe- 
tually in an active state, communicate their motion to 
the water: hence arises, at first, a small intestine mo- 
tion, and from a continued action in the first cause, the 
effect is increased, and the motion of the liquor continu- 
ally accelerated ; by degrees, it becomes sensibly agitated, 
but the particles of the fire, acting chiefly on the parti- 
cles that compose the lowest surface of the water, give 
them an impulse upwards, by rendering them specifi- 
oally lighter, so as to determine them to ascend, accord- 
ing to the laws of equilibrium, Hence there is a constant 
flux of water from the bottom to the top of the vessel, 
and reciprocally from the top to the bottom. This ap- 
pears to be the reason why water is hot at the top sooner 
than at the bottom, and why an equal heat cannot be 
distributed through the whole, ‘The thermometer there- 
fore can be of little service, to determine immediately the 
degree of heat, especially in large vessels, on which ac- 
count it is better for brewers to heat a certain quantity 
just to the act of boiling, and to temper it, by adding a 
sufficient quantity of cold water. Boiling water is inca- 
pable of receiving any increase of heat, though acted on 
by ever so great a fire, unless the atmosphere becomes 
heavier, or the vapours of the water be confined. It oc- 
casions the mercury to rise, according to Farenheit’s 
scale, to 212 degrees. 


Cuarr. A body is said to be charred when, by fire, 
its volatile or most active parts are drove out ; its caarse 
oils, by the same means, placed chiefly on the external 
parts; and so deprived of color as to be quite black. 


CLEANSING is the act of removing the beer from the 
ton, where it was first fermented, into the casks, 
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CLoupy is an epithet joined to such beers, which, from 
the violent heat given to the water that brewed them, 
are loaded with more oils than can be attenuated by 
fermentation, and incorporated with the water; from 
whence a muddy and grey oil is seen floating on the sur- 
face of the liquor, though the body is often transparen: ; 
this oil is frequently extracted in such quantity as to ex- 
ceed the power of any known menstruum. 


CoHEsIoNn is that action by which the particles of the 
same body adhere together, as if they were but one. 


CoLp is a relative term in opposition to heat. Its 
greatest degree is not known, and it is supposed that the 
colder a body is, the less is the agitation of its internal 
parts. | 


CoLour; a greater or less degree of heat causes diffe- 
rent colours in most bodies, and from a due observation 
of the colour of malt, we may determine what degree of 
heat it has been impressed with. 


DensiTy expresses the closeness, compactness, or near 
approach of the parts of a body to one another : the more 
a body weighs in proportion to its bulk, the greater is 
its density. Gold is the densest body in nature, because 
there is none known of the same bulk, which weighs so 
much. 


EarTu is that fossil matter or element, whereof our 
globe partly consists. 


EsuL.ition is the boiling or bubbling of water, or any 
A 3 
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other liquor, when the fire has forced itself a passage 
through it. Brewers suppose water to be just beginning 
to boil, when they perceive a small portion of it forced 
from the bottom upwards in a right line, so as to disturb 
the surface: when the liquor is in this state, they call it 
through, or upon the point of ebullition. The vulgar 
hotion that the water is hotter at this time than wute it 
boils, is w ‘ithout any foundation. 


EFFERVESCENCE is a sudden agitation, arising in certain 
bodies upon mixing them together; this agitation most 
commonly generates heat. 


ELASTICITY, or springiness, is that property of bodies, 
by which they restore themselves to their former figure, 
after any pressure or distension. 


Expansion is. the swelling or increase of the bulk of 
bodies from heat, or any other cause. 


ExtTrActT consists of the parts of a body separated from 
the rest, by cold or hot water. 


FERMENTATION is a sensible internal motion of the par- 
ticles of a mixture : by the continuance of this motion, 
the particles are gradually removed from their former 
situation, and, after some visible separation, joined toge- 
ther again in a different order and arrangement, so as 
to constitute a new compound. No liquors are capable 
of inebriating, except those that have been fermented. 


fixep Bopiks are those, which, consisting of grosser 
parts, cohering by a strong attraction, and by that means 
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less susceptible of agitation, can neither be separated nor 
raised, without a strong heat, or perhaps not without 
fermentation. i 


Fire is only known by,its properties, of which the 
chief are to penetrate and dilate all solid and Auid 
bodies. . 


FreEzinG Point is the degree of cold, at which water 
begins to be formed into ice, which, according to Faren- 
heit’s scale, is expressed by 32. 


FoxeEn is a techical term, used by brewers, to indicate 
beers in a putrid state. 


Gums are concreted vegetable juices, which transude 
through the bark of certain trees, and harden upon the 
surface ; they easily dissolve in water, and by that means 
distinguish themselves from balsams or resins. 


HERMETICALLY SEALED is a particular method of stop- 
ping the mouth of vessels, so close that the most subtil 
spirit cannot fly out, which is done by heating the neck 
of the bottles, till it is just ready to melt, and then with 
hot pinchers twisting it close together. 


HomocEnEovs is an appellation given to such parts 
or subjects, which are similar or of the same nature and 
properties. 


IsineLass is a preparation from a fish called huso, 
somewhat bigger than the sturgeon ; a solution of which 


in stale beer is used, to fine or precipitate other beers i 
A 3 , 
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it is imported from Russia by the Dutch, and from them 
to us. 


Licut consists of particles of matter inconceivably 
‘small, capable of exciting in us the sensation of colours, 
by being reflected from every point of the surface of 
luminous bodies; but, notwithstanding they are so ex- 
ceeding small, Sir Isaac Newton found means to divide 
a single ray into seven distinct parts, viz. red, orange, 
yellow, green, blue, indigo, and violet. 


MAtrT, in general, is any sort of grain, first germi- 
nated, and then dried, so as to prevent any future vege- 
tation: that generally used, is made of barley, which 


experience has found to be the fittest for the purpose of 
brewing. 


Mepivum is that space, through which a body in mo- 
tion passes: air is the medium through which the bodies 
near the earth move; water is the medium wherein fish 
live ; glass affords a medium or a free passage to light.— 
This term is also made use of, to express the mean of 
two numbers, and sometimes the middle between several 
quantities. 


Musts are the unfermented juices of grapes, or of any 
other vegetable substances. 


Menstruuo is any fluid, which is capable of interpos- 
ing its parts between those of other bodies, and in this 
-manner either dissolves them perfectly, or extracts some 
part of them. 
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Oit is an unctuous, inflammable substance, drawn 
from several animal and vegetable substances. 


PreciPiTaTion. Isinglass dissolved becomes a gluti- 
nous and heavy body ; this put into malt liquors intend- 
ed to be fined, carries down, by its weight, all those 
swimming particles, which prevent its transparency ; 
and this act is called fining, or precipitation. 


Reputsion ; ** Doctor Knight defines it to be that cause 
which makes bodies mutually endeavour to recede from 
each other, with different forces at different times.” In 
this case they are placed beyond the sphere of each 


other’s attraction or cohesion, and mutually fly from 
each other. 


Resins, or balsams, are the oils of vegetables inspis- 
sated and combined with a proportion of the acid salts ; 
as well as they mix with any spirituous liquor, as little 
are they soluble in water ; but they become so, either by 
the intervention of gums or soaps, or by the attenuating 
virtue of fermentation. 


Sats are substances sharp and pungent, which rea- 
dily dissolve in water, and from thence, by evaporation, 
crystallise and appear in a solid form. They easily 
unite together, and form different compounds, ‘Thus 


salts, composed of acids and alkalies, partake oe both, 
and are called neutral. 


SETT: a grist of malt is by brewers said to be sett, 
when, instead of separating for extraction, it runs in 
elods, increases in heat, and coagulates. ' This accident 
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is owing to the over quantity of fire in the water, ap- 
plied to any of the extractions. The air included in the 
grist, which is a principal agent in resolving the malt, 
being thereby expelled, the mass remains inert, and its 
parts, adhering too closely together, are with difficulty 
separated. Though an immediate application of more 
cold water to the grist is the only remedy, yet, as the 
cohesion is speedy and strong, it seldom takes effect.— 
New malts, which have not yet lost the heat they receiv- 
ed from the kiln, are most apt to lead the brewer into 
this error, and generally in the first part of the process. 


Sucar, or saccharine salts, are properly those that 
come from the sugar canes; many plants, fruits and 
grains give sweet juices reducible to the same form ; 
they are supposed to be acids smoothed over with oils ; 
all vegetable sweets are capable of fermenting sponta- 
neously when crude; if boiled, they require an addition 
ef yeast to make them perform that act. Malt, or its 
extracts, have all the properties of saccharine salts. 


Sutpour. Though by sulphur is commonly under- 
stood the mineral substance called brimstone, yet in chy- 
mistry it is frequently used to signify in general any oily 
substance, inflammable by fire, and, without some saline 
addition, indissoluble in water. | 


Soap or SaponAcEous Juices. Common soap is made 
of oil mixed with alkaline salts: this mixture causes a 
froth on being agitated in water. The oils of vegetables 
are, in some degree, mixed with their salts ; and accord- 
ing to the nature of these salts, appear either resinous or 
saponaceous, that is, soluble or indissoluble in water. 
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Sugar is a kind of soap, rendering oil miscible with 
water; and therefore all bodies, from which saccharine 
salts are extracted, may be termed saponaceous, 


VEGETABLE is a term applied to plants, considered aa 
capable of growth, having vessels and parts for this pur- 
pose, but generally supposed to be without sensation. 


Vinecar is an acid penetrating liquor, prepared from 
wine, beer, cyder, or a must, which has been fermented 
as far as it was capable. 


VirTrRIOL is, in general, a metalline substance combined 
with the strongest acid salt known. This acid, being 
separated from the metal, differs in nothing from that 
which is extracted from alum or brimstone. It is impro- 
perly called spirit of vitriol, when diluted with water, 
and, with as little propriety, oil, when free from it. 


VoLATILE Boptes are those, which, either from theit 
smallness or their form, do not cohere very strongly to- 
gether, and being most susceptible of those agitations, 
which keep liquors in a fluid state, are most easily sepa- 
rated and rarified into vapour, with a gentle heat, and 
on the contrary condensed and brought down with cold. 


Wine is a brisk, agreeable, spirituous, fluid cordial, 
formed from fermented vegetable bodies. In this sense 
beers and ales may be called, and really are, barley 
wines. | 


Worts are the unfermented extracts of malt. 


12 AN EXPLANATION, &c. 


Yeast is both the flowers and lees of a. fermented 
wort, the former of these being elastic air enveloped ina 
subject less strong and less consistent than the latter. 


PRINCIPLES 


OF THE 


THEORY OF BREWING. 


SECTIO N.ik 


OF FIRE. 


"THOUGH fire is the chief cause and principle of al- 
most every change in bodies, and though persons un- 
taught in chymistry imagine they understand its nature, 
yet, certain itis, few subjects are so incomprehensible, 
or elude so much our nicest research. The senses are 
very inadequate judges of it; the eye may be deceived, 
and suppose no fire in a bar of iron, because it does not 
appear red, though at the same time it may contain 
enough to generate pain: the touch is equally unfaith- 
ful, for a body, containing numberless particles of heat, 
will to us feel cold, if it is much more so than ourselves, 

The great and fundamental difference among philoso- 
phers, in respect to the nature of fire, is, whether it be 
originally such, formed by the Creator himself, at the 
beginning of things ; or whether it be mechanically pro- 
ducible in bodies, by inducing some alteration in the 
particles thereof. It is certain that heat may be gene- 


rated in a body, by attrition; but whether it existed 
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there before, or was caused immediately by the motion, 
is a matter of no great import to the art of brewing; 
for the effects, with which we are alone concerned, are 
the same, _ 

Fire expands all bodies, both solid and fluid. If an iron 
rod just capable of passing through a ring of the same 
metal, is heated red-hot, it will be increased in length, 

_and so much swelled as not to be able to pass through 
the ring, as before :* if a fluid is put into a bellied glass, 
with a long slender neck, and properly marked, the 
fluid, by being heated, will manifestly rise to a consi- 
derable height. 

'The expansion of fluids, by heat, is different in diffe- 
rent fluids ; with some exceptions, it may be said to be 
‘in proportion to their density. Pure rain water, gradu- 
ally heated to ebullition, is expanded one 26th part of its 
bulk,t+ so that 27 gallons of boiling water, will, when 
cold, measure no more than 26, and 27 gallons of boil- 
ing wort will not yield so much, because worts contain 


many oily particles, which, though less dense than wa- 


* There is a very singular exception in regard to iron itself, in this 
respect. It is only a certain degree of heat that expands this metal ; 
(and that much less than any other either more or less dense) when 
melted, it occupies a less space than when in a solid form. This 
ought to caution us against an entire dependence on general rules, by 
which nature doth not appear to be wholly restricted. See Mem. de 
Acad, des Scienc. p. 273. 


+ See Dr, Lewis’s Philosophical Commerce of Arts, p. 42. 
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ter, have the property of being more expansible: hence 
we see the reason why a copper, containing a given num, 
ber of barrels of wort, when cold, is not capable to hold 
the same of beer,:when boiling. 

Bodies are weakened or loosened in their texture by 
fire: the hardest, by an increased degree of heat, will 
hiquify and run; and vegetables aré resolved and sepa- 
rated by it into their constituent parts. It must be owned 
vegetables seem at first, on being exposed to the fire, to 
become rigid or stiff; but this is owing to the evapara- 
tion of the aqueous particles, which prevented,a closer 
adhesion of the solid matter, It is only in this manner 
fire strengthens some bodies which before were weak. 

That the texture of bodies should be loosened by fire, 
seems a consequence of expansion ; for a body cannot be 
expanded but by its particles receding farther from one 
another; and if these be not able to regain the situation 
they had when cold, the body will remain looser in its 
texture than before it suffered the action of fire. This 
is the case of barley when malted. 

Fire may be conveyed through most bodies, as air, wa- 
ter, ashes, sand, &c, The effect seems to be different 
according to the different conveyances. A difference 
appears between boiling and roasting, yet they answer 
the same purpose, that of preserving the subject ; and 
this, in proportion to the degree of heat it has suffered. 


A similar variety appears, even to our taste, from the 
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different conveyance of fire to malt: for acids having a 
great tendency to unite with water, if this element does 
not naturally contain any itself, is the reason why a great 
heat is conveyed through water, and applied to extract 
the virtues of pale malt ; the water gaining from the grain 
some of these salts, or possessing them itself, the eect of 
this great aqueous heat is not to imprint on the palate a 
nauseous burnt taste, as is the case of great heats, when 
conveyed through air to the same grain. The salts the 
water has obtained, or perhaps had, being sheathed by 
the oils it draws from the malt, rather become saccha- 
rine, which cannot be the case when oils are acted upon 
by astrong heat, entirely void of any such property ; 
but malt, the more it is dried, the longer is it capable of 


maintaining itself in a sound state, and the liquor brewed 


‘with it will, in proportion to its dryness, keep the longer 


sound, the hotter the water is, applied to malt, provided 
its heat doth not exceed the highest extracted degree, 
the more durable and sound will the extract be. 

The last consideration of fire or heat, relative to brew- 
ing, is the knowledge of its different degrees, and how 
to regulate them. Till of late, chymists and all others, 
were much to seek in this respect ; they distinguished 
more or less fire in a very vague and indeterminate man- 
ner, as the first, second, third, and fourth degree of heat, 
meaning no precise heat, or heat measured by any stan- 


dard; but, by ‘the invention of the thermometer, we 
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are enabled to regulate our fires with the utmost preci- 
sion. ‘Thermometers are formed on different scales; and 
therefore, when any degree of heat is mentioned, in order 
to avoid confusion, the scale made use of should be indi- 
cated. Ihave constantly employed Fahrenheit’s, as it is 
the most perfect, and the most generally received. Ac- 
cording to this instrument,* by the author of it, an 
artificial cold was made so as the mercury stood at 72 
divisions below the first frost. The gentlemen of the French 
Academy, in the winter of the year 1736, observed, at 
Torneao, Latitude 65° 51’, the natural cold to be 33 de- 
grees below 0: these are proofs there are colds much 
more intense than the first frost, or 32 degrees, where 
water first begins to harden into ice; from 32 to 90 de- 
grees are the limits of vegetation, according to the dif- 
ferent plants that receive those or the intermediate heats. 
The 40th degree is marked by Boerhaave as the first fer- 
mentable heat, and the 80th as the last: 47 degrees I 
have found to be generally the medium heat of London, 
throughout the year, in the shade ; 98 degrees is said to 
be that of our bodies when in health, as from 105 to 112 
are its degrees when in a fever. Hay stacked with too 
much moisture, when turned quite black, in the heart of 
the rick, indicated a heat of 165 degrees. At 175 the 
purest and highest-rectified spirits of wine boil, and at 


* See Martine’s Dissertation on Heat. What the degree of cold 
was which fixed mercury at St. Petersburg, I do not recollect, 


B 


‘again attended to. 


_ four hours, and then press off the liquid, and add it to the | 
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this degree I have found well-grown malts to charr, at 
212 degrees water boils, at 600 quicksilver and oil of vi- 
triol. Gold, silver, iron, and most other metals in fu- 
sion exceed this heat; greater still than any known 1s 
the fire in the focus of the burning lens of Tschirnhausen, 
or of the concave mirror made by Villette ; they are 
said to volatilise metals and vitrify bricks. Thus far ex- 
periments have reached ; but how much more, or how 
much less, the power of this element extends, will pro- 


bably be for ever bid from mankind, 


— 


i< oe? 


‘ : ry, t- 
Aur:—A gentleman, who has given many methods of {” . 
making ale atrial, informs us that he has found the fol-| — 
lowing to answer best. The ale is not only more fine and | — 
pleasant to the palate than that prepared from malt and 
hops in the usual manner, but certainly much more salu- } 
brious : the decoction of bran prevents the liquor from 
advancing to the acetous fermentation in the stomach, |) 
and atthe same time tends to obviate costiveness. He | 
states that he had suffered many years from the effects of 
indigestion, viz. flatulence, heartburn, costiveness, and 
general nervousness, all of which have left him since he 
adopted this liquor. ‘Two great recommendations are, the 
simplicity and cheapness :—Boiltwo bushels of bran in | 
twenty gallous of water for two hours; then strain off} 
the liquor, while boiling, on a bushel of malt. After) 
standing four hours (closely covered), draw off the liquor, 
and dissolve in it eight pounds of good moist sugar, and 
two pounds of good honey. Then boil it gently for half} 
anhour. Infuse apoundand ahalf of the Mathon white 
hop, in three gallons of boiling water closely covered, for 


above. ‘The infusion should he made early, that the hops, | 
after the liquor is strained off, may be boiled with a de- 
coctlon of bran, sugar, &c. When the liquor is reduced 
to the temperature of 65 deg. add a pint of yeast, then put 
it into an eighteen galloon cask, and fill it wpwith water of 
the same temperature that has been boiled. If more than 
two gallons be required, it may be poured over the re- 
maining grains. It should then be fermented for 
four days in an atmosphere of the temperature of 
sixty. This gentleman has found the Mathon white 
hop superior.te any other. It not only affords a more } 
pleasant and mild bitter, but much more aroma than the 
Kent or any other Worcestershire hop. He agrees with 
us, that the mtense bitter-extract which some species of | 
the Kent hop atfords is poisonous. The Mathon white is 
unquestionably, on an account of its mild bitter, and grea 
proportion of'aroma, very superior to any other we ha 
examined. Gazette of Hetith. A ; 


SS 
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SECTION ILI. 
OF AIR. 


N ONE of the operations, either of nature or art, can 
be carried on without the action or assistance of air. It 
is a principal agent in fermentation ; and therefore brew- 
ers ought to be well acquainted with its principal pro- 
perties and powers. 

By air we mean a fluid, scarcely perceptible to our 
senses, and discovering itself only by the resistance it 
makes to bodies. We find it every where incumbent 
on the surface of the globe, rising to a considerable 
height, and commonly known by the name of atmos- 
phere. The weight of air is to that of water as 1 to 
850, and its gravitating force equal to that of a column 
of water of 33 feet high; so that an area of one foot 
square receives, from air, a pressure equal to 2080 pounds 
weight. 

Elasticity is a property belonging only to this element, 
and this quality varies in proportion to the compressing 
weights. We scarcely find this element, (any more than 
the others) in a pure state ; one thousandth part of com- 
mon air, says Boerhaave, consists of aqueous, spiritous, 
oily, saline, and other particles scattered through iti— 
These are not, or but little, compressible, and in general 
prevent fermentation : consequently, where the air is 
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purest, fermentation is best carried on. The same au- 
thor suspects, that the ultimate particles of air cohere to- 
gether, so as not easily to insinuate themselves into the 
smallest pores, either of solids or fluids. Hence, those 
acquainted with brewing, easily account, why very hot 
water, which forces strong and pinguious particles from 
malt, forms at the same time extracts unfavourable for 
fermentation, as oils are an obstruction to the free en- 
trance of air; and, from an analogous reason, extracts 
which are much less impressed. with fire, in them fermen- 
tation is so much accelerated, that the whole soon be- 
comes sour. 

Air, like other bodies, is expanded and rarified by 
heat, and exerts its elasticity in proportion to the num- 
ber of degrees of fire it has received ; the hotter therefore 
the season is, the more active and violent will the fer- 
mentation be. 

Air abounds with water, and is perpetually penetrat- 
ing and insinuating itself into every thing capable of re- 
ceiving it. Its weight, or gravitating force, must neces- 
sarily produce numberless effects. The water contained 
in the air is rendered more active "by its motion ; hence 
the saline, gummous, and saponaceous particles it meets 
with are loosened in their texture, and, in some degree, 
dissolved. As principles similar to these are the chief 
constituent parts of malt, the reason is obvious why 
such, which are old, or have lain a proper time exposed 


1 
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to the influence of the air, dissolve more readily, or, in 
other words, yield a more copious extract than others. 

All bodies in a passive state, remaining a sufficient 
time in the same place, become of the same degree of 
heat with the air itself. On this account the water, 
lying in the backs used by brewers, is nearly of the 
same degree of heat as the thermometer shews the open 
air in the shade to be. When this instrument indicates 
a cold below the freezing point, or 32 degrees, if the 
water does not then become ice, the reason is, because it 
has not been exposed long enough to be thoroughly af-_ 
fected by such a cold, For water does not immediately 
assume the same degree of temperature with the air, 
principally on account of its density, also from its being 
pumped out of deep and hot wells, from its being kept 
in motion, and from many other incidents. Under these. 
circumstances, no great error can arise to estimate its 
heat equal to 35 degrees. » 

Air is not easily expelled from bodies, either solid or 
fluid. _ Water requires two hours boiling to be dis- 
charged of the greatest part of its air. That it may be 
thus expelled by heat appears from hence ; water, if 
boiled the space abovementioned, instead of having any 
‘air bubbles when it is froze, as ice commonly has, be- 
comes a solid mass hke crystal. 

Worts or musts, as they contain great quantities of 
salts and oils, require a greater degree of heat to make 
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them boil: consequently more air is expelled from boil- 
ing worts, than from boiling water in the same time; 
and as air doth not instantaneously re-enter those bo- 
dies,* when cold, they would never ferment of them- 
selves. Were it not for the substitute of yeast, to sup- 
ply the deficiency of air lost by boiling, they would fox 
or putrify, for want of that internal elastic air, which 1s 
absolutely necessary to fermentation. 

As air joined to water contributes so powerfully to 
render that fluid more active, that water which has en- 
dured fire the least time, provided it be hot enough, will 
make the strongest extracts. 

Though there is air in every fluid, it differs in quan- 
tity in different fluids; so that no rule can be laid down 
for the quantity of air, which worts should contain.— 
Probably the quantity, sufficient to saturate one sort, will 
not be an adequate proportion for another. 

Air in this manner encompasses, is ‘in contact with, 
confines, and compresses all bodies. It insinuates itself 
into their penetrable passages, exerts all its power either 
on solids, or fluids, and finding in bodies some elements 
to which it has a tendency, unites with them. By its 
weight and perpetual motion, it strongly agitates those 
parts of the bodies in which it is contained, rubs, and 


intermixes them intimately together. By disuniting 


* It requires seven or eight days. (See Dissertation sur la glace 
par Mons. de Mayran.) Paris edition, 1749. Page 191. 
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some, and joining others, it produces very singular ef- 
fects, not easily accomplished by any other means.— 
That this element has such surprising powers, is evident 
from the following experiment. ‘‘ Fermentable pdfrts 
‘¢ duly prepared and disposed in the vacuum of Mr. 
*¢ Boyle’s air-pump will not ferment, though acted up- 
‘¢ on by a proper heat; but, discharging their air, re- 


<¢ main unchanged.” 
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SEC TLON,. Ud 
OF WATER. 


As water is perpetually an object of our senses, and made 
use of for most of the purposes of life, it might be imagined 
the nature of this element was perfectly understood: but 
they who have enquired into it with the greatest care, 
find it very difficult to forma just idea of it. One reason 
of this difficulty is, water is not easily separated from 
other bodies, or other bodies from water. Hartshorn, 
after having been long dried, resists a file more than 
iron; yet, on distillation, yields much water. I have 
already observed, that air is intimately mixed with, and 
possibly never entirely separated from it, but in a va- 
cuum ; how is it possible then ever to obtain water per- 
fectly pure? 

In its most perfect state, we understand it to be a li- 
quor very fluid, inodorous, insipid, pellucid, and colour- 
less, which, in a certain degree of cold, freezes into a 
brittle, hard, glassy ice. 

| Lightness is reckoned a perfection in water, that which 
weighs less being in general the purest. Hence the 
great difficulty of determining the standard weight i 
should have. Fountain, river, or well waters, by their 
admixture with saline, earthy, sulphureous, and vitriolic 


substances, are rendered much heavier than in their na-~ 
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tural state ; on the other hand, an increase of heat, or an | 
addition of air, by varying the expansion, diminishes the 
weight of water. A pint of rain-water, supposed to be 
the purest, is said to weigh 15 ounces, 1 drachm, and 50 
grains, but, for the reasons just now mentioned, this must 
differ in proportion as the seasons of the year do from 
each other. 

Another property of water, which it has in common 
with other liquors, is its fluidity, which is so great, that a 
very small degree of heat, above the freezing point, 
makes it evaporate. Experiments to ascertain the pro- 
portion steemed away of the quantity of water used in 
brewing, is an object worthy of the artist’s curiosity ; 
but the purer the water is, the more readily it evapo- 
rates. Sea-water, which is supposed to contain one for- 
tieth part of salt, more forcibly resists the power of fire, 
and wastes much less, than that which is pure. 

The ultimate particles of this element, Boerhaave be- 
lieved to be much less than those of air, as water passes 
through the pores and interstices of wood, which never 
transmit the least elastic air; nor is there, says he, any 
known fluid, (fire excepted, which forces itself through 
every subject) whose parts are more penetrating than 
those of water. Yet as water is not an universal dis- 
solver, there are vessels which will contain it, though 


they will let pass even the thick syrup of sugar, for su- 
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gar makes its way by dissolving the tenacious and oily 
substance of the wood, which water cannot do. 

Water, when fully saturated by fire, is said to boil, 
and by the impulse of that element, comes under a strong 
ebullition. Just before this violent agitation takes 
place, I have already observed, it occupies one seventy- 
sixth more space than when cold: so the brewer who 
would be exact, when he intends to reduce his liquor to 
a certain degree of heat, must allow for this expansion, 
abating therefrom the quantity of steam exhaled. 

As water, by boiling, may be-said to be filled or satu- 
rated with fire, so may it be with any other substance 
capable of being dissolved therein ; but, though it will 
dissalve only a given quantity of any particular substance, 
it may, at the same time, take in a certain proportion of 
some other. Four ounces of pure rain water will melt 
but one ounce of common salt, and after taking this as 
the utmost of tts quantity, it will still receive two scru- 
ples of another kind of salt, viz. nitre. In like manner 
the strongest extract of malt is capable of receiving the 
properties belonging to hops: but in a limited pro- 
portion. ‘This appears from the thin bitter pelicle, that 
often swims on the surface of the first wort of brown 
beers, which commonly are overcharged with hops, by 
putting the whole quantity of them at first therein ; the 
wort not being capable of suspending all that the heat 
dissolves, it no sooner cools but these parts rise on the 
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top. This may serve as a hint to prevent this error, by 
suffering the first wort to have no more hops boiled 
therein than it can sustain: but as this incident must va- 
ry, in proportion tothe heat of the extracts and quantity 
of water used, some few experiments are necessary to in- 
dicate the due proportion for the several sorts of drink. 
This however should always be extended to the utmost, 
for the first wort, which, from its nature and consituent | 
parts, stands most in need of the preservative quality the 
hops impart. 

Water acts very differently, as a menstruum, accord- 
ing to the quantity of fire it contains: consequently its 
heat is a point of the utmost importance with regard to 
brewing, and should be properly varied according to 
the dryness and nature of the malt, according as it is 
applied either in the first or last mashes, and in pro- 
portion also to the time the beer is intended to be kept. 
These ends, we hope to shew, are to be obtained to a 
degree of numerical certitude. 

Nutrition cannot be carried on without water, though 
likely water itself is not the matter of nourishment, but 
only the vehicle. | 

Water is as necessary to fermentation as heat or air. 
The farmer, who stacks his hay or corn before it is suf- 
ficiently dried, soon experiences the terrible effects of 
too much moisture, or water, residing, therein: all vege- 


tables therefore intended to be long kept, ought to be 
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well dried. The brewer should carefully avoid rstirclabl 
ing hops that are slack bagged, or kept in a moist place, 
or malt that has been sprinkled with “water soon after it 
was taken from the kiln. By means of the moisture, an 
internal agitation is raised in the corn, which agitation, 
though soon stopped, for want of a sufficient quantity of 
air, yet, the heat thereby generated remaining, every 
adventitious seed, fallen from the air, and resting on the 
corn, begins to grow, and forms a moss, which dies, and 
leaves a putrid musty. taste behind, always prevailing, 
more or less, in beer made from such grain. | 

That water is by no means an universal solvent, as 
some people have believed, has been already observed. 
It certainly does not act as such on metals, gems, stones, 
and many other substances: it is not in itself capable of 
dissolving oils, but is miscible with highly rectified spi- 
-rits of wine, or alchohol, which is the purest vegetable 
oil in nature. All saponaceous bodies, whether artificial 
or natural, fixed or volatile, readily melt therein; and 
as many parts of the malt are dissoluble in it, they must 
either be, or become by heat, of the nature of soap, 
that is, equally miscible with oils and water. 

When a saponaceous substance is dissolved in water, 
it lathers, froths, and bears a head; hence, in extracts of 
malt, we find these signs in the underback. Weak and 
slack liquors, which contain the salts of the malt without 


a sufficient quantity of the oils, yield no froth. Somes 
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what like this happens, when the water for the extract 
is over-heated, for then as tote oils are extracted than 
are sufficient to balance the salts, the extract comes 
down as before, with little or no froth or head. This 
sameness of appearance, from two causes directly oppo- 
site to each other, has many times misled the artist, and 
shews the necessity there is to employ means less liable 
to error. 

This might be a proper place to observe the diffe- 
rence between rain, spring, river, and pond waters ; but 
as the art of brewing is very little affected by the diffe- 
rence of waters, if they be equally soft, but rather de- 
pends on the due regulation of heat; and as soft waters 
are found in most places, and become more alike, when 
heated to the degree necessary to form extracts from 
malt; it is evident, that any sort of beer or ale may be 
brewed with equal success, where malt and hops can be 
procured proper for the respective purposes. If hither- 
to prejudice and interest have appropriated to some 
places a reputation for particular sort of drinks, it has 
arose from hence ; the principles of the art being totally 
unknown, the event depended on experience only, and 
lucky combinations were more frequent where the 
greatest practice was. ‘Thus, for want of knowing the 
true reason of the different properties observed in the 
several drinks, the cause of their excellencies or defects 


was ignorantly attributed to the water made use of, and 
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the inhabitants of particular places soon found an ad- 
vantage, in availing themselves of this local reputation. 
But just and true principles, followed by as just a prac- 
tice, must render the art more universal, and add dignity 
to the profession, by establishing the merit of our barley 
wines on knowledge, not on opinion void of judgment. 
To place this truth in a fuller light, and to communicate 
to the brewer the readiest means to examine any waters 
he may have occasion to use, I have extracted from © 
Doctor Lucas’s Essay on Waters, the experiments he 
made on the Thames, New River, and Hampstead com- 
pany’s waters, but without closely adhering to the accu- 
racy this gentleman prescribed to himself ; such exact- 
ness much better suiting a man of his abilities: for the 


purposes of brewing it is not of absolute necessity. 


‘ ———_—_———— 
a eel 


Experiments on the 


‘ 


Subjects em- 
ployed. 


Twenty drops 
syrup of violets. 


TS 


Infusion of cam- 
pechy wood to a 
dark orange. 


1 grain of co- 
chinelle, in pow- 
der. 


| Alcaline lye, 5 
drops. 


+ Solution of Soap. 


A diluted acid 
of vitriol. 


Mercury subli- 
mate dissolved in 
pure water, 10 
drops. 


A solution of 
mercury in the 
acid of nitre. 


A solution of 
lead in distilled 
vinegar, at every 
drop as far as 4 
drops, 


A solution of 
silver in the acid 
of nitre, & drops. 


in use in the Cities of London and Westminster. 


Thames, at Somerset 
House. 


Quantity of insoluble 
matter in one ca one 
grain and a half. 


Quan,ity of water used 
two ounces. 


Produced---a sea-green. 


A pink color 
heighten to crimson. 


SE 
A pink bloom 
heightens to crimson ; 
fades to a pale muddy 
purple, letting fal! ob- 
scure green clouds. 


——— 


Shght milky 
cloud; becomes milky 
all over; a light sedi- 
ment of pale earth coats 
the glass, and is found 
at bottom, 


A pearl-co- 
lored miulkiness, but no 
coagulation. 


No percepti- 
ble change. 


No change ; 
upon standing, a mother 
of pearl colored pellicle 
covered the surface ; the 


liquor beneath slightly” 


milky. 


Pale clouds 
at every drop: Ist white 
and milky, then yellow- 
ish ; four drops more got 
the same color all over; 
upon standing, a slight 
pale pellicle arose, and 
a muddy ochre-colored 
sediment subsided. 


A bright mil- 
ky cloud, which, grow- 
ing more opac and white, 
subsided ; upon being 
stirred, had a milky opa- 
city all over; upon 
standing, threw up a pale 


pellicle, and let tall 
white precipitate. 
entail 
Caused a 


pearled milkiness ; upon 
standing subsided a vio- 
Jet purple colored pre- 
cipitate. 


Inferences from the ex- 
periments on Thames 
water. 


A small quantity of al- 
kaline principle. 


A calearious earth dis- 
solved in a marine acid, 
perhaps something of a 
volatil alkaly, whence 
the water appears uniit 
for the scarlet dye. 


Confirms the preceding 
experiment. 


Charged with terrine 
parts, dissolved by means 
of an acid; at‘high wa- 
ter more acid in the wa- 
ter than at low, and the 
alkaline principle in this 
river more at low wate: 
than at high. 


ee ee 


Confirms the former 
obse: vation. 


pecan 


Shews an alkaly not 
predominant. 


The quantity of alkaly 
inconsiderable, 


Shews some absorbent 
earth, by means of an 
acid, suspended im the 
water. 


Confirms the prece- 
ding observation, 


reper 


Shews some portion of 
gea-salt, of which the 
Thames has more at high 
water than at low, 


New River. 


Quantity of insoluble 
matter in one’ pint, one 
grain and a half. 


——S 
Quantity of water used 
two ounces. 


Produced a paler green. 


A paler pink ; 
but heightens as Thames 


The same as 
the Thames water. 


Less milky, 
with less sediment. 


ER eS 


Less milky ; 


no coagulation. 


— 


No sensible 


change. 
(Sree - 


The same ap- 
pearance as Thames; 
rather slighter precipita- 
tion. 


The same as 
Thames, but shghter. 


\ The same as 
Thames, but ma lower 
degree. 


The same ef- 
fects, but slighter; the 
precipitate of a pale vi- 
olet color, 


Thames, New River, and Hampstead Waters, which in general are 


Hampstead. 


In 24 hours discharges 
air, lets some light se- 
diment fall, and grows 
clearer. 


Quantity of water used 
tivo ounces. 


Produced, 1st a sea 
green; upon standing, 
heiglitens; in 12 hours 
becomes yellowish, 


A pink bloom 3 
upon standing heightens; 
atcer fades, and comes 
to the color of old Ca- 
nary Wine. 


A very bean- 
tiful crimson ; heightens 
upon standing; in 12 
hours suiters no diminu- 
tion of color. | 


Of alkaline lye used 
ten drops.---Worked no 
sensible change in this 
water. 


AT epee 
Mixes smooth. 

ly, and causes a slight 

lactescence. 


Upon standing 
shews some air bubbles, 
and seems somewhat 
brighter. 


The same ap- 
pearance, but rather 
slighter than any of the 
other two. 


ORES 

Upon dropping 
no change appears ; up 
on standing grows milky, 
then to a pale yellow, 
with a slight pearl-co- 
lored pellicle ; shews no 
air nor sediment; the 
glass slightly coated up- 
on standing; precipita- 
ted fairly. - 


Ere es 


The same as 
New River. 
—e 
Pale bluish 


white clouds; the pre- 
cipitate, a bluish slate 
color, thinly covered the 
sides and bottom of the ! 


y 


JLAQS. 
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All these waters appear to be sufficiently pure for the 
common uses of life; the difference between them is 
very trivial, if any: those of Hampstead approach near- 
est to the simple state this element is to be wished for. 
Although it cannot be said to have an immediate relation 
to this work, yet it may not, perhaps, be disagreeable or 
useless here to add the quantities of water the cities of 
London and Westminster, and the adjacent buildings, are 


daily supplied with. 


From the New River Company 57897 Tons per Day. 


London Bridge, ........ 8500 
Chelsedy} cicssos ease beste 1740 
Hampstead, .........00008 1200 
* York Buildings, ........ 849 
Hartshorn Lane, ....... 205 


70391 Tons required 
every 24 hours. 


THE THEORY OF BREWING. 33 


. 


SECTION IV. 
OF EARTH. 


REGULARITY requires some notice should be taken 
of this element. The great writer on chymistry, so often 
mentioned, defines it to be a simple, hard, friable, fossil 
body, fixed in the fire, but not melting in it, nor disso- 
luble in water, air, alcohol, or oil. These are the cha- 
racters of pure earth, which, no more than any of the 
other elements, comes within our reach, free from ad- 
mixture. Though it is one of the component parts of 
all vegetables, yet as, designedly, it is never made use of 
in brewing, except sometimes for the purpose of preci- 
pitation ; it is unnecessary to say any thing more upon it: 
whoever desires to be farther informed concerning its 
properties may consult all, or any of the authors before 


mentioned. 
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SECT VON: 
OF MENSTRUUMS OR DISSOLVENTS. 


By menstruums is understood a body which, in a fluid 
- or subtilised state, is capable of interposing its small 
parts betwixt the small parts of other bodies. This act 
so obviously relates to the art of brewing, especially 
where the extracting of the malt and the boiling of the 
hops are concerned, that it should not be passed un- 
heeded by. 

The doctrine of menstruums, as laid down by Boer- 
haave, seems most intelligible and applicable to our pur- 
pose. He says, the solutions of bodies in general are the 
effect only of attraction and repulsion, between the par- 
ticles of the menstruums and those of the body dissolved, 
the whole action depending on the relation between 
these two; of consequence, there cannot be any body, 
natural or artificial, which, without distinction, will dis- 
solve all bodies whatsoever ; nor is the cause assignable 
why certain menstruums dissolve certain bodies: the 
effects of alcaline, acid, neutral, fixed, or volatile salts, 
any more than those of oils, water, alcohol, fire, or air, 
are not to be accounted for by any general rule, that 
universally holds true; nor even, in many cases, doth the ~ 


dissolution of a body depend on the purity or simplicity 
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ee 
of the menstruum: the nearest path then to success, is 
cautiously to apply every menstruum we know of to 
the body whose solvent we want to discover. 

The elements of fire and air greatly promote the action 
and effect of menstruums, and in this light they are ad- 
mitted as such. Water dissolves most salts, all the na- 
tural sapos of plants, and the ripe juices of fruits ; for in 
these, the oils, salts, and spirit of the vegetables, are ac- 
curately mixed and concreted together, and malts, hav- 
ing the same constituent parts with them, this element 
becomes a proper menstruum to extract this grain: 
though malts, by being dried with heats which greatly 
exceed what is necessary to bring barley to a state of ma- 
turity, do, from hence, require greater, though de- 
terminate heats, yet inferior to that at which water boils ; 
but such heats must be applied in proportion to their 
dryness, to extract their necessary parts. Even earths, 
by the intervention of acids, dissolve in water ; but having 
treated of the four elements already, as far as we con- 
ceived was requisite for the art of brewing, we shall, in 
this chapter, confine ourselves to oils and salts, and view 
these acting as menstruums only. 

To the definition already given of oils, it may be ne- 
cessary to add, in general, they contain some water, and 
a volatile acid salt; that they receive different appella- 
tions, and have different properties in proportion to their 
respective spissitudes: Oils from vegetables are obtain- 

C2 
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ed by expression, infusion, and distillation; in either of 
which methods, a too great heat is to be avoided, as this 
gives them a prejudicial rancidness, and where water 
does not interpose, alters their color until thereby they 
are turned black. 

in. general oils unite with themselves, but, excepting 
alcohol, not with water, unless when combined with 
salts, for salts attract water, and so they do oils: hence 
arises many elegant preparations both natural and arti- - 
ficial, from which wines are formed. | 

The power of oils in dissolving bodies is in a propor- 
tion to their heat, and being capable, when pure, of re- 
ceiving a quantity of fire equalto 600 degrees, it is not 
surprising this liquid should mix with gums and with re- 
sinous bodies; but the color of these, and of every sub- 
ject when thrown into boiling oils, changes in proportion 
to the impression made on them by heat, either to a yel- 
low, a red, or a black. Oils which are inspissated, or 
thickened by heat, are termed balsams. Do not the oils 
of malt, from the heat they have undergone, resemble 
these ? and from the circumstance of their having en- 
dured a heat superior to that necessary for putrefaction, 
may they not be suspected to possess a volatile alcaline 
salt? Beyond doubt, the extracts from malt (though they 
boil at a heat of 218 degrees only) yet do they, in great 
measure, dissolve hops, which are gum resinous. 


Salt-may well be denominated a menstruum, as it’ is 
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easily diluted with water; fixed alcaline salts we have 
already seen appear to be the produce of fire alone.— 
Such are never distinguished in the composition of vege- 
tables in their natural state ; though: a volatile alcalious 
salt (the effect of heat equal or superior to that necessary 
for putrefaction) is found in many, and especially in 
‘such as are putrified. 

The power of a fixed alcali as a solvent is great, ap- 
plied (says Boerhaave) to animal, vegetable, or fossil 
concretions, so far as they are oils, balsams, gummy, re- 
sinous, or of gummy resinous nature, and therefore con- 
creted from oily substances: these, this salt intimately 
opens, attenuates, and resolves: disposing them to be 
perfectly miscible with water: oils of alcohol leaving 
however the impression of taste naturally belonging 
to this salt. 

Vegetable acid salt dissolves animal, vegetable, fossil, 
and metalline substances, except mercury, silver, and 
gold. In most terrestrial vegetables this salt is evident ; 
ripe mealy corn has the least indication of it, yet extracts 
therefrom, when fermented, and sometimes before they 
are fermented, discover sensibly their acidity. Sea-plants 
in general have not their roots inserted in the earth at 
the bottom of the sea, and these in distillation yield an 
oily volatile alcali ; but more subtil than the native acids 
of vegetables, are the vinous acids produced by fermen- 
tation ; they dissolve equally most matters put into them, 

C 3 
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and render the whole homogene. Into a must or wort, 
when under this act, by means of an eleosaccharum, 
might be introduced the choicest flavors, and the aroma- 
tics of the Indies be applied to heighten the taste and 
flavor of our barley wines. The laws of England at 
present subsisting are indeed opposite to any improve- 
ment of this sort, from the apprehensions of abuse: but 
where elegance alone is intended, undoubtedly the merit 
of our beers and ales might thereby be increased. As 
such, this isa part of chymical knowledge well worth the 
enquiry and attention of the brewer. 

Neutral salts have already been mentioned ; these are 
very various, and very different when acting as men- 
struums. Resins and gum-resins are generally said to 
be most effectually dissolved by alcohol ; but Boerhaave 
informs us, that sal-amoniac (a very salutary subject and 
a neutral salt) if boiled with gums, resins, or the gum- 
resins of vegetables, intimately resolves, and disposes 
them to be conveniently mixed in aqueous and ferment- 
ing spiritous menstruums, Of this class of salts thus 
much is sufficient. This observation perhaps is of too 


much consequence to escape the notice of the artist. 
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SEGTION VI 


OF THE THERMOMETER, 


Ts instrument is designed for measuring the increase 
or decrease of heat. By doing it numerically, it fixes in 
our minds the quantity of fire, which any subject, at any 
time, is impregnated with. If difterent bodies are 
brought together, though each possesses a different de- 
gree of heat, it teaches us to discover what degree of 
heat they will arrive at when thoroughly mixed, sup- 
posing effervescence to produce no alteration in the mix- 
ture. 

The inventor of this admirable instrument is not cer- 
tainly known, though the merit of the discovery has been 
ascribed to several great men, of different nations, in or- 
der to do them and their countries honor. It came to 
us from Italy, about the beginning of the sixteenth cen- 
tury. The first inventors were far from bringing this 
instrument to its present degree of perfection. As it 
was not then hermetically sealed, the contained fluid 
was, at the same time, influenced by the weight of the 
air, and by the expansion of heat. The academy of 
Florence added this improvement to their thermometers, 
which soon made them more generally received; but, 
as the highest degree of heat of the instrument, con- 
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structed by the Florentine gentlemen, was fixed by the 

‘action of the strongest rays of the sun in their country, 
this vague determination , varying in almost every place, 
and the want.of a fixed universal scale, rendered all the 
observations made with such thermometers of little use 
to us. ‘ 

Boyle, Halley, Newton, and several other great men, 
thought this instrument highly worthy of their attention. 
They endeavoured to fix two invariable points to reckon 
from, and, by means of these, to establish a proper divi- 
sion. Monsieur des Amontons is’said to have first made 
use of the degree of boiling water, for graduating his 
mercurial thermometers. Fahrenheit, indeed, found the 
pressure of the air, in its greatest latitude, would cause 
a variation of six degrees in that point 5 he therefore con- 

cluded, a thermometer made at ‘the time when the air 
is in its middle state, might be sufficiently exact for 
almost every purpose. Long before the heat of boiling 
water was settled as a permanent degree, many means 
were proposed to determine another. The degree of 
temperature in a deep cave or cellar, where no external 
air could reach, was imagined by many a proper one ; 
but what that degree truly was, and whether it was fixed 
and universal, was found too difficult to be determined. 
At last the freezing point of water was thought of, and 
though-some doubts arose, with Dr. Halley and others, 


whether water constantly froze at the, same degree of 
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cold, Dr, Martine has since, by several experiments, 
proved this to be beyond all doubt, and this degree is 
now received for as fixed a point as that of boiling 
water. 

These two degrees being thus determined, the next 
business was the division of the intermediate space on 
some scale, that could be generally received. Though 
there seemed to be no difficulty in this, philosophers of 
different countries have not been uniform in their deter- 
minations, and that which is used in the thermometer at 
present the most*common, and, in other respects, the 
most perfect, is far from being the simplest. 

The liquid wherewith thermometers were to be 
filled, became the object of another enquiry. Sir Isaac 
Newton employed, for this purpose, linseed oil; but 
this, being an unctuous body, is apt to adhere to the sides 
of the glass, and, when suddenly affected by cold, for 
want of the parts which thus stick to the sides, does not 
shew the true degree. 

Tinged water was employed by others ; but this freez- 
ing, when Fahrenheit’s thermometer points 32 degrees, 
and boiling, when it rises to 212, was, from thence, in- 
capable of denoting any more intense cold or heat. 

Spirit of wine, which endures much cold without 
stagnating, was next made use of; but this liquor, 


being susceptible of no greater degree of heat than that 
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which, in Fahrenheit’s scale, is expressed by 175, could 
be of no service where boiling water was concerned. 

At last the properest fluid, to answer every purpose, 
was found to be mercury. This had never been known 
to freeze* ; and not to boil under a heat of 600 degrces, 
and is free from every inconveniency attending other 
liquors. 

As the instrument is entirely founded on this princi- 
ple, that heat or fire expands all bodies, as cold con- 
denses them, there was a necessity of employing a fluid 
easy tobe dilated. A quantity of it is #eated in one part 
in the bulb. ‘This being expanded by heat, is pushed 
forward into a fine tube, or capillary cylinder, so small, 
that the motion of the fluid in it is:speedy and percep- 
tible. Some thermometers have been constructed with 
their reservoir composed of a larger cylinder; but in ge- 
neral, at present, they are made globular. The smaller 
the bulb is, the sooner it is heated through, and the finer 
the tube, the greater will be the length of it, and the 
more distinct the degrees. It is scarcely possible that 
any glass cylinder, so very small, should be perfectly 
regular ; the quicksilver, during the expansion, passing 


through some parts of the tube wider than others, the 


* Lately, indeed, by such intense cold as can only be procured 
with the greatest art, and in the coldest climates, mercury is said te 
have been stagnated, or fixed. 
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degrees will be shorter in the first case, and longer in the 
latter. If the divisions, therefore, are made equal be- 
tween the boiling and freezing points, a thermometer, 
whose cylinder is irregular, cannot be true. To rectify 
this inconveniency, the ingenious Mr. Bird, of London, 
puts into the tube about the length of an inch of mercu- 
ry; and measuring, with a pair of compasses, the true 
extent of this body of quicksilver in one place, he moves 
it from one end to the other, carefully observing where 
it increases or diminishes in length, thereby ascertaining 
the parts, and how much the degrees are to be varied. 
By this contrivance, his thermometers are perfectly aos 
curate, and exceed all that were ever made before. 

I shall not trouble my reader with numerous calcula- 
tions that have been made, to express the quantity of 
particles of the liquor contained in the bulb, in order to 
determine how muchit is dilated. This, Dr. Martine seems 
to think a more curious than useful enquiry. It is suffi- 
cient, for our purpose, to know how the best thermome- 
ters ought to be constructed: they who have leisure and 
inclination, may be agreeably entertained by the author 
last cited. 

By observing the rise of the mercury in the thermo- 
meter, during any given time, as, for instance, during 
the time of the day, we ascertain the degree and value 


of the heat of every part of the day, from whence may 
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be fixed the medium of the whole time, or any part 
thereof, By repeated experiments, it appears, the me- 
dium heat of most days is usually indicated at eight 
o’clock in the morning, if the instrument is placed in 
the shade, in a northern situation, and out of the reach 
of any accidental heat. 

Though water is not so readily affected as air by heat 
and cold, yet, as ali bodies long exposed in the same 
place, become of the same degree of heat with the air 
itself, no great error can arise from estimating water, in 
general, to be of the same heat as the air, at eight o’clock 
in the morning, in the shade. 

The thermometer teaches us that the heat of boiling 
water is equal to 212 degrees, and by calculation we may 
know what quantity of cold water is necessary to bring 
it to any degree we choose ; so, notwithstanding the in- 
strument cannot be used in large vessels, where the wa- 
ter is heating, yet, by the power of numbers, the heat 
may be ascertained with the greatest accuracy. The 
rule is this: multiply 212, the heat of boiling water, by 
the number of barrels of water thus heated, (suppose 22) 
and the number of barrels of cold water to be added to 
the former, (suppose 10,) by the heat of the air at eight 
o’clock, (suppose 50,) add these two products together, 
and divide by the sum of the barrels ; the quotient shews 


the degree of heat of the water mixed together. 
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212 heat of boiling water. 
22 barrels to be made to boil. 


424 50 deg. heat of air at eight. 
494 10 barrels of cold water. 
292 «4664 500 
10 500 


ee 


sum 32 ) 5164(161 4 degrees will be the heat of the water 
of barrels 32 when mixed together. 


196 
baz 


aa 


44, 
32 


eee 


12 


The calculation may be extended to three or more 
bodies, provided they be brought to the same denomi- 
nation. Suppose 32 barrels of water to be used where 
there is a grist of 20 quarters of malt, if these 20 quar- 
ters of malt are of a volume or bulk equal to 11 barrels 
of water, and the malt, by having lain exposed to the air, 
is of the same degree of heat with the air, in order to 


know the heat of the mash, the calculation must be thus 
continued. 
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1614 heat of water 50 degrees of heat of malt 


32 barrels of water 11 barrels, volume of malt 


333 550 


32 water 5163 

1i malt 550 

43 ) 5713 ( 132 degrees, which will be the heat of 
43 the mash. 


We shall meet hereafter with some incidents, which oc- 
casion a difference in the calculations made for the pur- 
pose of brewing, but of these particular mention will be 
made in the practical part, 

The thermometer, by shewing the different degrees of 
heat of each part of the year, informs us, at the same 
time, how necessary it is the proportions of boiling water 
to cold should be varied to effect an uniform intent ; also 
that the heat of the extracts of small beer should differ 


proportionably asthe heats of the seasons do: it assists us 
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to fix the quantity of hops necessary to be used at ditfe- - 
rent times ; how much yeast is requisite, in each term of 
the year, to carry on a due fermentation ; and what va- 
riation is to be made in the length of time that worts 
ought to boil. Indeed, without this knowledge, beers, 
though brewed in their due season, cannot be regularly 
fermented, and whenever they prove good, so often may 
it be said fortune was on the brewer’s side. 

Beers are deposited in cellars, to prevent their being 
affected by the variations of heat and cold in the exter- 
nal air. By means of the thermometer, may be deter- 
mined the heat of these cellars, the temper the liquor is 
kept in, and whether it will sooner or later come for- 
ward. 

The brewing season, and the reason why such season 
is fittest for brewing, can only be discovered by this in- 
strument. It points out likewise our chance for success, 
when necessity obliges us to brew inthe summer months. 

As all vegetable fermentation is carried on in heats, 
between two settled points, we are, by this instrument, 
taught to put our worts together at such a temperature, 

_as they shall neither be evaporated by too great a heat, 
nor retarded by too much cold. 

If curiosity should lead us so far, we might lkewise 
determine, by it, the particular strength of each wort, or 
of every mash; for if water boils at 212 degrees, oil at 


600, and worts be a composition of water, oil and salt, 
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the more the heat of a boiling wort exceeds that of 
boiling water, the more oils and salts must it contain, or 
the stronger is the wort. : 

A given quantity of hops, boiled in a given quantity 
of water, must have a similar effect, consequently the 
intrinsic value of this vegetable may, in the same man- 
ner, be ascertained. 

The more the malts are dried, the more do they alter 
in color, from a white to a light yellow, next to an am- 
ber, farther on to a brown, until the color becomes 
speckled with black ; in which state we frequently see it. 
lf more fire or heat is continued, the grain will at last 
charr, and become intirely black. By observing the 
degrees of heat necessary to induce these alterations, we 
may, by the mere inspection of the malt, know with 
what degree of fire it has been dried ; and fixing upon 
such which best suits our purpose, direct, with the 
greatest accuracy, not only the heat of the first mash, 
but the mean heat the whole brewing should be impres- 
sed with to answer our intent, circumstances of the 
greatest consequence to the right management of the 
process. 

If I had not already said enough to convince the brew- 
er of the utility of this instrument, how curious he ought 
to be in the choice, and how well acquainted with the 
use of it, I should add the heat gained by the efferves- 


cing of malt, is to be determined by it alone; the quan- 
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tity of heat lost by mashing, by the water in its passage 
from the copper to the mash ton, and by the extract 
coming down into the underback, these can be found by 
no other method ; and, above all, that there is no other 
means to know with certainty the heat of every extract. 
I know very well good beers were sometimes, perhaps 
often, made before the thermometer was known, and 
stillis, by many who are entirely ignorant of it; but this, 
if not wholly the effect of chance, cannot be said to be 
very distant from it. They who carry on this process, 
unassisted by principles and the use of the thermometer, 
must admit they are frequently unsuccessful, whereas 
did they carefully and with knowledge apply this in- 
strument, they certainly would not be disappointed.— 
It is equally true, the brewing art, for a long space of 
time, has been governed by an il-conveyed tradition 
alone ; if lucky combinations have* sometimes flattered 
the best practitioners, faulty drinks have as often made 
them feel the want of certain and well established rules. 
It is just as absurd for a brewer to refuse the use of the 
thermometer, as it would be for an architect to reject 
the informations of his plummet and rule, and to assert 
they were unserviceable because the first house, and pro- 


bably many others, were built without their assistance. 
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SECTION, VIL 


i? 


OF THE VINE, ITS FRUITS, AND JUICES. 


AFTER these short accounts of the principles and in- 
strument necessary to the right understanding of the 
brewing art, we should now draw near to the particular 
object of this treatise, but as the most successful method 
to investigate it, must be first to inspect the great and 
similar example nature has set before us, our time will 
not be lost by making this enquiry. 

Any fermented liquor, that, in distillation, yields an in- 
flammable spirit miscible with water, may be called 
wine, whatever vegetable matter it is produced from.— 
As beer and ales contain a spirit exactly answerable to 
this definition, brewing may justly be called the art of 
making wines from corn. Those, indeed, which are the 
produce of the grape, have a particular claim to the 
name, either because they are the most ancient and the 
most universal, or that a great part of their previous 
preparation is owing to the care of nature itself. By 
observing the agents she employs, and the circumstances 
under which she acts, we shall find ourselves enabled to 
follow her steps, and to imitate her operations. 

Most grapes contain juices, which, when fermented, 


become in time as light and pellucid as water, and are 
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possessed of fine spiritous parts, sufficient to cherish, 
eomfort, and even inebriate. But these properties of 
vinosity are observed not to be equally perfect in the 
fruits of all vines; some of them are found less, others 
not at all proper for this purpose. It is therefore neces- 
sary to examine the circumstances which attend the 
forming and ripening of those grapes, whose juices pro- 
duce the finest liquors of the kind. 

All grapes, when they first bud forth, are austere and 
sour, therefore of a middle nature. And this can be no 
other than the effect of the autumnal remaining sap, 
mixed with the new raised vernal one, the consequence 
of which mixture will be found greatly to merit our in- 
quiry. As far as our senses can judge, at first, it appears 
that the juice, in this state, consists of somewhat more 
than an acid combined with a tasteless water. When 
the fruit is ripe, it becomes full of a rich, sweet, and 
highly flavoured juice. The color, consistency, and 
taste of which shew, that, by the power of heat, a con- 
siderable quantity of oil has been raised, and, sheathing 
the salts, is the reason of its saccharine taste and saccha- 
rine properties. 

In England, grapes are probably produced under the 
least heat they can be raised by. They discover them- 
selves in their first shape, about June, when the medium 
heat of the twenty-four hour’s shade is 57,60. This, 
with what more should be added for the effect of the 

Seave 


59 THE ‘THEORY OF BREWING. 


sun’s beams, are the degrees of heat which first introduce 
the juices into this fruit. 

The highest degrees of heat, in the countries where 
grapes come to perfect maturity, have been observed to 
-be, in various parts of Italy, Spain, and Greece 100, and 
at Montpelier 88, in the shade; to which, according to 
Dr. Lining’s observations, 20 degrees must be added 
for the effect of the sun’s beams. The greatest heat in 
Italy will then amount to 120 degrees, and in the south 
of France to 108. - These approach nearly to the 
strongest heats observed in the hottest climates, which, 
in Astracan, Syria, Senegal, and Carolina, were from 124 
‘to 126 degrees. ¥ 
Those countries, where the heat is greatest, in general. 
produce the richest fruits, that is, the most impregnated 
with sweet, thick and oily juices. Weare told, among the 
Tockay wine-hills, there is one which, directly fronting 
the south, and being the most exposed to the sun, yields 
the sweetest and rishest grapes. It is called the sugar- 
hill, and the delicious wines extracted from this parti- 
cular spot, are all deposited in the cellars of the impe- 
rial family. Those grapes, some in the Canaries, some 
in other places, being suffered to remain the longest on 
the tree, with their stems half cut through, by this means 
procure their juices to be highly concentrated, and pro- 
duce that species of sweet, oily, balmy wines, which, 
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from this operation, are called sack, a derivation of the 
French word sec or dry. 

In all distillations of unfermented vegetables, water 
and acid salts rise first. A more considerable degree of 
fire is required for the elevation of oils, and a still greater 
one for the lixivial salts, which render those oils miscible 
with water. 7 

A plant, exposed to a very gentle heat, at first yields a 
water which contains the perfect smell of the vegetable 
blended with a subtile oil; if more heat be added, an 
heavier oil will come over: from some a volatile alkali, 
from others a phlegm will rise, which gradually grows 
acid ; and, last of all, with the farther assistance of fire, 
the black, thick, empyreumatic sulphur. Nature, in 
a less degree, may be said to place a like series of events 
before our eyes, in the forming and maturating of 
grapes, and it is by imitating what she does, that the in- 
habitants of different countries may improve the advan- 
tages of their soil and of their air. 

In order to illustrate the doctrine, that grapes are en- 
dued with various properties, in proportion to the heat 
of the air they have been exposed to, let us remember 
what Boerhaave has observed, that, in very hot wea- 
ther, the oleous corpuscles of the earth are carried up 
into the air, and, descending again, cause the showers 
and dews in summer to be very different from the pure 
snow of winter. The first are acrid, and disposed to 
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froth, the Jast is transparent and insipid. Hence sum- 
mer rain, or rain falling in hot seasons, is always fruitful, 
whereas in cold weather it is scarcely so at all. In win- 
ter the air abounds with acid parts, neither smoothed by 
oils nor rarified by heat : cold is the condensing power, as 
heat is the opener of nature. In summer, the air, dilat- 
ing itself, penetrates every where, and gives to the rain 
a disposition to froth, occasioned by the admixture of 
oleous and aérial particles. Thus the acid salts, either 
previously existing, or by the vernal heat introduced into 
the grapes, and necessary to their preservation, are neu- 
tralized by coming in contact with the juices the fore- 
going autumn produced ; after which a hotter sun, cover- 
ing or blending these juices with oils, changes the whole 
into a saccharine form. In proportion as these acids are 
more or less sharp, and counterbalanced by a greater or 
lesser quantity of oils, the juices of grapes approach 
more or less to the state of perfection, which fermenta- 
tion requires. 

There are many places, as Jamaica, Barbadoes, &c. 
in which experience shews the vine cannot be cultivated 
to advantage. By comparing the heat of these places 
with those in Italy and Montpelier, it appears this de- 
fect is not owing to excessive heats, but to their constan- 
cy and uniformity ; the temperature of the air of these 
countries seldom being so low as the degree necessary 


for the first production of the fruit. Whenever the cul- 
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tivation of the vine is attempted in these parts of the 
West Indies, the grapes, on their first appearance, are 
shaded and skreened from the beams of the sun, which, 
in their infancy, they are not able to bear. 

Hence we learn, though nature employs both the au- 
tumnal and vernal seasons, yet there are lesser heats with 
whichshe prepares the first juice of grapes, astronger power 
of the sun she requires to form the fruit, and a greater 
than either to ripenit. We have investigated the lowest 
degrees of heat, in which grapes are produced, and near- 
ly the highest they ever receive to ripen them. Let us 
call the first the germinating degrees, and the last those 
of maturation. If nearly 58 be the lowest of the one, 
and 126 the highest of the other, and if a certain power 
of acids is necessary for the germination of the grapes, 
which must be counterbalanced by an equal power of 
oils raised by the heat of the sun for their maturation, 
then the medium of these two numbers, or 92, may be 
said to be a degree at which this fruit cannot possibly 
be produced, and inferior to that by which it should be 
maturated. At Panama the lowest degree of heat in the 
shade is 72, to which 20 being added, for the sun’s 
beams, the sum will be 92, and consequently no grapes 
can grow there, except the vines be placed in the 
shade. 

If we recollect that we can scarcely make wine, which 
will preserve itself, of grapes produced in England, we 
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shall be induced to think, that the reason of this defect 
is the want of the high degrees of heat. Our sun sel- 
dom raises the thermometer to 100 degrees, and that but 
for a short continuance. Our medium heat is far infe- 
rior to 92, and hence we see, at several distant terms in 
summer, new germinated grapes, but seldom any per- 
fectly ripe. These observations, the’ use of which, in 
brewing, we will endeavour to apply, likewise point out 
to us, what part of our plantations are fit to produce this 
fruit, and to what degree of perfection. 

A research made for each constituent part forming 
grapes, as well as the proportion they bear to one ano- 
ther, at first sight, appears to be an eligible method to 
discover the nature of ‘wines; but im every vegetable 
their parts are mixed and interwoven, and every degree 
of heat, acting on them, finds these so blended, as to 
render their division too imperfect for such enquiry to 
be made with sufficient accuracy, to deduce therefrom — 
the rules of an art. In the producing, ripening, and 
fermenting the juice of the grapes, as well as in forming 
beers and ales, the element of fire so superlatively influ- 
ences and governs every progressive act, as to occasion 
some remarkable difference in their appearance: from 
hence, then, we may expect the information we want, 
and be enabled to discover the laws by which Nature 
forms her wines. 


When the constituent parts of a subject are to be esti- 
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mated by heat alone, the number of degrees compre- 
hended between the first heat which formed it, and the 
last which brought it to a perfect state, must express 
the whole of its constituent parts. Complete finished 
substances, must have been benefited by the whole lati- 
tude of degrees applicable thereto; and in proportion as 
part of the whole latitude is wanting, will their nature 
be different, and themselves less perfect. : 

This variety is remarkable in the fruit we are now 
treating of. A country endued with the lowest germi- 
nating, and with the highest maturating degrees of heat 
for grapes, would produce them in the utmost perfec- 
tion; that is, they would possess all the several proper- 
ties they could obtain from this circumstance ; con- 
sequently suc are capable of forming wines that 
would preserve themselves a very long time, and would 
also become spontaneously fine. From the several 
heats we have observed that this fruit is capable of en- 
during, it is reasonable to believe the greatest number of 
degrees of heat employed to form all their constituent 
parts, must be where, during the whole space of vege- 
tation, the heat in the shade varies from 60 to 106 de- 
grees, and constitutes a difference of 46 degrees. So 
ereat a latitude, ordered by nature, most certainly de- 
notes the general utility of the plant. 

The climate of the southern part of France approaches 


nearest to this; but Spanish wines are richer ; their grapes 
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are formed by a warmer sun ; their vernal and maturating 
heats exceed those of France ; but, at the same time, : 
their wines are more stubborn, and, to be made fine, re- 
quire the help of precipitation. This variety increases 
according to the heat of climates: thus we see wines 
which come fromthe coast of Africa, whose richness and 
stubbornness are beyond the reach of any menstruum 
employed to fine them. Let us endeavour to reduce this 
apparent inconstancy to rule, in order to assist our art.— 
ff the lowest heat which forms the grape, in the southern 
parts of France, be 60 degrees, and if 88 degrees, in the 
shade, be the mean of their. maturating heat, the diffe- 
rence between 60 and 88, or 28 degrees, is the mumber 
which includes the constituent parts of grapes in this 
country, as these degrees imply the whole space of their 
progress. If like juices were to be imitated by art, as 
in our hot-houses, .it is clear half the number of the de- 
grees of heat which form the whole of the constituent 
parts, or 14, deducted from 74, the mean heat of their. 
whole vegetation, would give 60, for the first heat to be 
employed, and this to be raised, for maturation, to 88, the 
greatest heat, nature in this case, permits, or 14 degrees 
to be added to the same whole mean. To liken the 
wines of Spain, where the autumnal and vernal heats are 
greater than in France, the heat forming the first juices 
must be more, as also the maturating heats; but with 


such practice, the number of constituent degrees would 


THE THEORY OF BREWING. 59 


be found to be fewer, and spontaneous brightness could 
no more be expected, than it is found, in their wines. 
A strict enquiry after the heats first and last applied 
to grapes, is of such consequence ‘to ascertain the prin- 
ciples by which malt liquor should be formed, that, 
though grapes produced in England scarcely make wines 
which can maintain themselves sound, yet, as the rule 
is universal, even from them we shall be able to esta- 
blish not only its certainty, but also the application of 
the number of the degrees found between the heats which 
eerminate the fruit, and those which ripen them. 
From twelve years observation, we have found 
the mean heat in the shade, from the Ist of 
June, to the 15th, when grapes with us first Deg. 
RFRUITOEC LS LOM ae Koss tt sesiezsnies «alooe «bitte asl 57.60 
Our greatest heat, under like circumstances, 


from the 15th to the 31st of July, to be ..... 61.10 
Pierre dierencey®. rl). 455 eves bane vied 3,50 
DE Cir Tee HELL 07. Aa Meno. Ppatndedd anda ae ee 59.35 


If, from their medium, 59.35, we subtract 1.75, half 
their difference, or half their constituent parts, we must 
have left 57.60 for the germinating heat ; and if to their 
medium, 59.35, we add 1.75, half the number of their 


constituent parts, we shall have 61.10, the highest mean 
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heat, in the shade, at the time the richest juices of our 
grapes are formed. It is true, in July, nor even in the 
following months, when the heat continues nearly alike, 
our grapes are not ripe, nor gathered; the properties 
raised by our greatest sunshine, as yet have not reached 
the fruit, and though the mean heat of the air in Septem-~ 
ber and October is less, yet it is sufficient to place in 
the grapes the juices raised by the preceding hot sun, 
which concentrate and grow richer, by remaining on the 
plant, though, for want of a sufficient heat, they do not 
reach that perfection obtained in warmer climates. 

The want of grapes in many parts both of America 
and Africa, and the reason we gave for this, (See page 
55,) warrants the truth of the division we have just now 
made, between the germinating and maturating heats ; 
and if the effects caused by a hot sun do not immediately 
benefit the fruit, by a parity of reason, after the grapes 
are gathered, the plant must possess, (and surely for 
some longer space, by a continued heat, equal, and of- 
ten superior, to the vernal sun,) juices which Nature 
is too frugal not usefully to apply ; these juices, we ap- 
prehend, assist in forming the embryo of the leaves 
which are fully to expand the ensuing year, and serve, 
by their oleaginous quality, to preserve these and the 
whole plant during the cold of the winter ; which cold, 
at the same time that it contracts the’pores of the vine, 


condenses and thickens these richer juices, from whence 
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few, if any of them, are’ lost or expended by perspira- 
tion.. The heat of the following spring renews their ac- 
tivity, when blending with those this season attracts, the 
leaves open, the flowers appear, and the fruit forms. 
Thus far we conceive the act of germination extends, 
provided for and assisted both by the autumnal and ver- 
nal heats, and which, in point of power, are nearly equal 
and uniform. 

The heat of the sun, during summer months, and if to 
this we add the more constant heat at the roots of the vine, 
retained there by the density of the earth; these (though 
super.or to the germinating heat) produce a like unifor- 
mity for maturating the fruit: thus nature, in order 
to implant in wines an original even taste, and to faci- 
litate the fermentable act, amidst the great variety that 
appears to us in the heat of the air, seems, upon the 
whole, to act by steady and equal motions; or rather, 
perhaps, this is the best manner by which we can reduce 
to rule ; the inconstancy of the atmosphere. 

Iam sensible these facts had been represented in a 
more natural light, had I observed the degrees of heat 
impressed on the vine in every season of the year; 
the difference of the sun’s heat, in every hour of the day, 
a variety exceeding that in the shade; that between 
night and day; the aspect of the plant; the heat of the 
earth at its surface, as well as at the roots of the vine; 


all these would have increased the circumstances to a 
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prodigious extent ; which, though perhaps requisite to 
satisfy philosophic investigation, might, from their 
number and variety, have been the means rather to in- 
duce us to error, than to discover the general rules by 
which nature acts, 

From the above-related process we are taught, that na- 
ture, in forming wines, is not confined to a certain 
fixedn umber of degrees, but admits, for this act, of 
a considerable latitude, according to the extent of 
which the wines vary in taste and properties; and that 
she affects an equality of heat in each period of vegeta- 
tion; from whence the brewer is taught, if he form his 
malt-liquors with four mashes, as in the autumn and 
spring the vine is impressed with heats nearly uniform, 
so ought his two first mashes to be ; the third, in imitation 
of the high heat of summer, should be much hotter, and 
the heat of his last mash the same with this; and this 
general rule has been found universally true, for beers 
expected to preserve themselves sound a sufficient time ; 
and admits but of a proportional variation, when fewer 
er more mashes are employed, as the degrees of heat 
denominating the constituent parts of the grain, must be 
applied in proportion to the quantity of water used to 
each mash ; but in malt liquors speedily to be drank, or 
when we deviate greatly from the more perfect produc- 


tions of nature, we are then compelled to swerve from 
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her rules ; a practice never profitable, and which no- 
thing but necessity can justify. 

The nature of the soil proper for the vine, might, in 
another work, be a very useful enquiry. It will be suf- 
ficient here, barely to hint at the effect, which Iixivial 
soils produce in musts. The Portugueze, when they 
discovered the Island of Madeira in 1420, set fire to the 
forests, with which it was totally covered. It continued 
to burn for the space of seven years, after which the 
Jand was found extremely fruitful, and yielding such 
wines, as, at present, we have from thence, though in 
greater plenty. It is very difficult to fine these wines, 
and, though the climate of this island is more temperate 
than that of the Canaries, the wines are obliged to be 
carried to the Indies and the warmer parts of the globe, 
to be purged, shook, and attenuated, before they can 
arrive to an equal degree of fineness with other wines ; 
were the Portugueze acquainted with what may be term- 
ed the artificial method of exciting periodical fermenta- 
tion, much or the whole of this trouble might be avoided. 
Hence we see, that soils impregnated with alkaline salts 
will produce musts able to support themselves longer, 
and to resist acidity more, than other soils, under the same 
degree of heat. 

Grapes have the same constituent parts as other vege- 
tables. The difference between them, as to their tastes 


and properties, consists in the parts being mixed in dif- 
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ferent proportions. ‘This arises, either from their absor- 
bent vessels more readily attracting some juices than 
others, or from ‘their preparing them otherwise, under 
different heats and in different soils. 

We find, says Dr. Hales, by the chymical analysis of 
vegetables, that their substance is composed of sulphur, 
volatile salts, water, and earth, which principles are en- 
dued with mutual attracting powers. There enters like- 
wise in the composition, a large portion of air, which has 
a wonderful property of attracting in a fixed, or of re- 
pelling in an elastic state, with a power superior to vast 
compressing*forces. It is by the infinite combinations, 
actions, and reactions of these principles, that all the ope- 
rations in animal and vegetable bodies are effected.— 
Boerhaave, who is somewhat more particular with regard 
to the constituent parts of vegetables, says, that they 
contain an oil mixed with a salt in form of a sapo, and 
that a saponaceous juice arises from the mixture of water 
with the former. 

Thus we see, from the composition of grapes, that 
they have all the necessary principles to form a most ex- 
quisite liquor, capable, by a gentle heat, to be greatly 
attenuated. They abound with elastic air, water, oils, 
acid, and neutral salts, and even saponaceous juices.— 
The air contained in the interstices of fluids is more in 
quantity than is commonly apprehended. Sir Isaac New- 


ton has proved that water has forty times more pores 
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than solid parts; and the proportion, likely, is not very 
different in vegetable juices. When the fruit is in its 
natural entire state, the viscidity of the juices, and their 
being enveloped by an outward skin, prevent the expan- 
sion of the inclosed air; it lies as it were inactive. In 
this forced state, it causes no visible motion, nor are the 
principles, thus confined, either subjected to any appa- 
rent impressions of the external atmosphere, or so inti- 
mately blended as when they ‘ate expressed. <A free 
communication of the external air, with that contained 
in the interstices of the liquor, is required to form a per- 
fect mixture. By what means this is effected, what alte- 
rations it produces, or, in general, in what manner the 
juice of the grape becomes wines, must be the subject of 
our next inquiry. 

The process of a perfect fermentation is undoubtedly 
the same (where the due proportions of the constituent 
parts, forming the must, are exactly kept) whatever ve- 
getable juices it is excited in. For this reason, we will 
observe the progress of this act in beers and ales, these 
being subjects we are more accustomed to, and where the 
characters appear more distinct, in order to apply what 
may be learned from thence to our chief object, the busi- 


ness of the brewer. 
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SECTION. VIII. 
OF PERMENTATION IN. GENERAL. 


VEGETABLE isha sii is that act, by which oils 
and earth, naturally tenacious, by the interposition of 
salts and heats, are so much attenuated and divided, as to 
be made miscible with, and to be suspended in, an homo- 
geneous pellucid fluid; which, by a due proportion of 
the different principles, is preserved from. precipitation 
and evaporation. According to Boerhaave, a less heat 
than forty degrees leaves the mass in an inert state, and 
the particles fall to the bottom in proportion to their gra- 
vity ; a greater heat than eighty degrees disperses them 
too much, and leaves the residuum a rancid, acrimonious, 
putrid mass. 

It is certainly very difficult, if not impossible, to dis- 
cover the true and adequate cause of fermentation. But, 
by tracing its several stages, circumstances, and effects, 

we may perhaps perceive the agents and means employ- 
ed by nature to produce this singular change; a de- 
eree of knowledge, which, we hope, is sufficient to an- 
swer our practical purposes. 

The must, when just pressed from the grapes, is a li- 
quid, composed of neutral and lixivial salts, oils of diffe- 


rent spissitude, water, earth, and elastic air. ‘These, ir- 
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regularly ranged, if I may be permitted the expres- 
sion, compose a chaos of wine. Soon after the liquor is 
settled, a number of air bubbles arise, and at first adhere 
to the sides of the containing vessel ; their magnitude in- 
creases as they augment im number, so that at last they 
cover the whole surface of the must. 

It has been long suspected, and, if I mistake not, de- 
monstrated, that an acid, of which all others are but so 
many different species, is universally dispersed through, 
and continually circulating in, the air; and that this is 
ene of nature’s principal agents in maturating and re 
solving of bodies. Musts, like other bodies, being porous, 
the circulating acids very powerfully introduce them- 
selves therein by the pressure of the atmosphere, in pro- 
portion as the pores are more or less expanded. by the 
heat they are exposed to. The particles of acids are 
supposed by Newton to be endued with a great attractive 
force, in which their activity consists: By this force, 
they rush towards other bodies, put the fluid in motion, 
éxcite heat, and violently separate some particles in such 
manner as to generate or expel air, and consequently 
bubbles. | 

From hence it appears that, as soon as the acid parti- 
cles of the air are admitted into the must, they act on 
the-oils, and excite a motion somewhat like the etferves- 
cence generated, when acids and oils come in contact, 
though in a less degtee. This motion is the cause of 
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heat, by which the included elastic air, being rarefied, 
occasions the bubbles to ascend towards the surface.— 
These, by the power of attraction, are drawn to the 
sides of the vessel ; at first they are small and few, but in- 
crease, both in number and magnitude, as the effect of 
the air continues, till, at last, they spread over the whole 
surface. The first stage of vegetable fermentation shews 
itself to be a motion excited by the acids floating in the 
air, acting on. the oleous parts of the liquor, which mo- 
tion gives an opportunity to the divided minute parts of 
air, dispersed throughout the whole, to collect themselves 
in masses : from hence they become capable to exert their 
elasticity, and to free themselves from the must. (See 
Arbuthnot en air p. 116.) It may, perhaps, be proper 
to observe, that all musts, which ferment spontaneously, 
contain for this purpose a large portion of elastic air. 

_ Bubbles still continue to rise after the must is entirely 
covered with them; and a body of bladders is formed, 
called, by the brewers, the head of the drink ; as the bub- 
bles increase, the head rises in height, but the oils of the 
must, being as yet of different spissitudes, those which are 
least tenacious soon emit their air; others, somewhat 
stronger, being rarefied by the fermenting heat, rise on 
the surface higher than the rest, while such aerial bub- 
bles as are more dense, take their place below them. 
From hence, and from the constituent parts of the drink 


not being as*yet intimately mixed, the head takes an 
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aneven and irregular shape, and appears like a beautiful 
piece of rock work. After this, it requires some time, 
and it is by degrees, that the particles dispose themselves 
in their due order, to be farther attenuated by the act of 
fermentation, which, when effected, the saline, oily, and 
spiritous parts become perfectly miscible’ with the 
water. ‘The head of the liquor then is more leyel ; hete- 
regeneous bodies, as dirt, straw, corks, &c. assisted by 
bubbles of air adhering to them, are now buoyed on the 
surface, and should be skimmed off, lest, when the liquor 
becomes more light and spiritous, they should subside. 
About this time, such parts of the must as are too 
course to be absorbed in the wine (as they consist 
chiefly of pinguious oils, mixed with earth, though they 
strongly envelope much elastic air) from their weight, 
sink to the bottom, and form the lees. But the interna] 
motion increasing, the air bubbles grow larger ; some, not 
formed of parts so strong as the others, which generally 
are the first, burst and strengthen the rest ; and thereby 
a heat is retained in the fermenting liquor, which carries 
the act on toa farther degree. The particles of the must 
become more pungent and spiritous, because more fine 
and more active; some of the most volatile ones fly off ; 
hence, that subtle and dangerous vapor, called gas, 
which extinguishes flame and suffocates animals. The 
wine, by these repeated acts, being greatly attenuated, 
is at last unable to support, on its surface, the weight of 
joe, 


| #6 THE THEORY OF BREWING. 


such a quantity of froth, rendered more dense by the 
repeated explosions of the air bubbles. Now, lest the 
liquor should be fouled by the falling in of the froth, it is 
put in vessels having only a small aperture, where it 
continues to ferment, with a slower and less perceptible 
motion, which gradually diminishing until it reaches the 
period when it neither attracts or repels air, it admits of 
its communication with it to be cut off; not that thereby, 
in a strict sense, the fermentation can be said to be com- 
pletely ended : the least heat is sufficient to renew, or rather 
to continue the act, more especially if by any means the 
atmosphere can gain any admittance, however small. 
The alteration caused in the liquor, by the pressure 
of the external air, from the very first of its fermenting, 
not only occasions the particles of the must to form 
themselves in their due order, but also, by the weight and 
action of that element, grinds and reduces them into 
smaller parts. From hence they more intimately blend 
with each other, the wine becomes of an equal and even 
| taste, and if the constituent parts of the must bein a per- 
fect proportion, it will continue to ferment, until, these 
being disposed and ranged in right lines, a fine and pel- 
lucid fluid is produced. | 
_ ‘That this operation subsists, even after the liquor be- 
comes fine, is evident ; for every fretting is a continu- 
znce of fermentation, though often almost imperceptible. 


Thus, the component parts of the liquor are continually 
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reduced to a less volume, the oils become more attenuated, 
and less capable of retaining elastic air. As these fret- 
tings are often repeated, it is impossible to determine, by 
any rule, the exact state in which wine should be, in 
order to be perfect for use. It would seem, however, 
that the more minutely the parts are reduced, the more 
their pungency will appear, and the easier their passage 
be in the human frame. Both, wines and beers, when 
new, possess more elastic air, than when meliorated by 
age ; to be wholesome, they must be possessed of the’ 
whole of the fermentable principles. For these reasons, 
beers and ales, when substituted for wines in common, 
and more especially when given to the sick, should al- 
ways be brewed from entire malt: for the last extracts, 
possessing but ‘the inferior virtues of the grain, have by 
so much less the power to become light, spiritous, and 
transparent. 

Wines never totally remain inactive; fermentation in 
some degree continues, and in time the oils, by being 
creatly attenuated, volatilise, fly off, and permit a readier 
admission of the external air into the drink. In propor- 
tion as this circumstance takes place, the latent acids of 
the liquor shew themselves, the wine becomes sour, and 
in this state is termed vinegar. 

Its last stage or termination is, when the remaining 
active principles, which the vinegar possessed, being eva- 
porated in the air, a pellicle forms itself on the surface 
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of the liquor, and dust and seeds, which always float 
in the atmosphere, depositing themselves thereon, 
strengthen this film into a crust, on which grows moss, 
and many other small plants. These vegetables, toge- 
ther with the air, exhaust the watery parts ; after which 
no signs of fermentable principles remain; but, like 
the rest of created beings, all their virtues being lost, 
what is left is a substance resembling common earth, 
Upon the whole, then, it appears, that a liquor fit for - 
fermentation must be composed of water, acids smoothed 
over with oils, or saccharine salts, and a certain portion 
of elastic air ; the heat of the air. the liquor is fermented 
in, must be in proportion to the density of its oils; and 
lastly, that the pores are to be expanded by slow degrees, 
lest the air, by being admitted too hastily, should cause 
an effervescence rather than a fermentation, and. occa- 
sion the whole to become sour. Wines, therefore, fer- 
mented in countries where the autumn is hot, require 
their oils to be more pinguious, than where the season 
is cooler. For the same reason beers are best made 
when the air is at forty degrees of heat, or below the 
first fermentable point, because the brewer, in this case, 
can put his wort to work, at a heat of his own chusing, 
which will not be increased by that of the air; on the 
contrary, when, by its internal motion, the heat becomes 
greater, it will again be abated and regulated by the cold 


of the medium, 
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The pores of a wort are expanded in proportion to the 
heat it is impressed with ; on which account common 
small beer, brewed in summer, when the air and acids 
more easily insinuate themselves into the liquor, ought 
to be enriched with oils obtained by hotter extracts, to 
sheath these salts; and in winter the contrary method 
must be pursued. 

From this history of fermentation, we can, with propri- 
ety, account for the many accidents and varieties that ac- 
company this act ; and a comparative review of some of 
them may not be unnecessary. 

A cold air, closing the pores of the liquor, always re- 
tards, and sometimes stops, fermentation; heat, on the 
contrary, constantly forwards this act; but, if carried 
too high, immediately prevents it. 

A must, loaded with oils, will ferment with more diffi- 
culty than one which abounds with acids ; it likewise is 
longer before it becomes perfectly fine; but, when once 
so, will be more lasting. 

If the quantities of oil are increased, they will exoeed 
the power both of the acids naturally contained in the 
must, and of those absorbed from the air.in fermenting ; 
hie liquor will therefore require a longer time before it 
becomes pellucid, unless assisted by precipitation: and 
there may be cases where even precipitation cannot fine 
it. 


These considerations naturally lead us to a general di- 
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vision of wines into. three classes : First, of such as 
soon oTow fine, and soon become acid, being the growth 
of cold countries. Secondly, of those which, by a due 
proportion of heat, both when the grapes germinate, and 
when they come to maturity, form a perfect must, and 
not only preserve themselves, but, in due time, (more es- 
pecially when assisted by precipitation,) become trans- 
parent; and, thirdly, of such as, having taken their 
first form under the highest degrees of germination, (as I 
termed them) are replete with oils, disappoint the cooper, 
and render the application of menstruums useless, un- 
less in such quantities as to change the very nature of 
the wine. 

This remarkable difference in wines appears chiefly to 
arise from the climate; and it will confirm the observa- 
tion before made, that, as wines are neither naturally 
nor uniformly perfect, they must be subject to many 
diseases. 

All vegetable substances possess fermentable prim 
ciples, though in a diversity of proportions ; for those 
juices only, whose constituent parts approach to the 
proportion necessary for the act of fermentation, can be 
made into wines. I would not, however; from what I 
have attributed to a difference of heat in different cli- 
mates, be understood, as if I thought that vegetables 
are more or less acid, more or less sulphureous, or in 


general more or less fermentable, merely from the heat 
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of the country they grow in. This, though likely one 
_ of the principal causes of their being so, 1s by no means 
the only one; the form and constitution of the plant is 
another. In very hot climates, we find acid fruits, such 
as limes, tamarinds, lemons, and pranges; the propor- 
tions of fermentable principles in these fruits are such, 
as to render them incapable of making sound wines, 
though their juices may, in some degree, be susceptible 
of fermentation. In countries greatly favored by the 
sun, some vines and other fruit trees there are, which 
attract the acids from the air, and possibly from the 
earth, so greedily, that, when their juices are fermented, 
they soon become sour. On the contrary, in cold cli- 
mates, we see warm aromatic vegetables grow, as hops, 
horse-raddish, camomile, wormwood, &c. whose prin- 
ciples cannot, without difficulty, and perhaps not per- 
ceptibly, be brought to ferment. But these instances 
must be accounted the extremes on each sides; for in 
cold, as well as in hot countries, fruits are produced 
susceptible of a perfect natural fermentation: with us, 
for example, apples; some species of which are endued 
with such austere and aromatic qualities, that their ex- 
pressed juices ferment spontaneously, until they become 
pellucid, and are capable of remaining in a sound state 
many years. [From hence it appears, that proper sub- 
jects, which will naturally ferment, for making wines, 


may be found in almost every climate. England, says 
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Boerhaave, on this account, is remarkably happy : her 
fruits are capable of producing a great variety of wines, 
equal in goodness to many imported, were not our tastes 
but too often subservient, not to reason, but to custom 
and prejudice, 

A similar want of perfection to that observed in wines, 
may be noticed in our beers and ales, and it chiefly has 
its origin in the different degrees of heat the malt has 
been impressed with, both in drying and extracting ; 
where, in the processes of malting and brewing, a sufhi- 
cient heat has not been maintained, the liquor undoubt- 
edly must become acid; in proportion as the contrary is 
the case, or that the beer is overcharged with hops, if 
this is in no great excess, it retains still a greater ten- 
dency to fermentation than to putrefaction, acids not 
being wanting, but only enveloped. In this case, time will 
get the better of the disease; like to the wines made 
from the growth of too hot a sun, these liquors, at a 
certain period, sicken, smell rancid, and have a disagree- 
able taste, but, by long standing, they begin to fret, and, 
_ receiving more acids from the air, recover their former 
health, and improve in taste. 

But should the quantity of oils exceed this last pro- 
portion, in wines formed from corn, the must, instead 
of fermenting, would putrify, even though, by some 
means, elastic air has been driven into them. In this 


case, the over proportion of the oil, and its tenacity, 
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prevents the entrance of the acids, the wort receives no 
enlivening principle from without, and the air, at first 
conveyed into it, is enveloped with oils so tenacious as 
to be incapable of action. Nothing so much accelerates 
putrefaction as heat, moisture, and a stagnating air ; 
and all substances corrupt, sooner or later, in proportion 
to the inactivity of the contained air, to the want of a 
proper vent, and to the closeness of their confinement. — 
Besides these cases, beers and ales, as well as wines, 
sometimes are vapid and flat, without being sour ; this 
does not so much arise from the imbibing the air of the 
atmosphere, as from their fermenting, generating and 
easting off too much air of their own. ‘To prevent. this 
accident, they are best preserved in cool cellars, where 
their active invigorating principles are kept within 
due bounds, and not suffered to fly off. These facts 
ought to convince us of the truth, deduced by Dr. Hales, 
from many experiments, that there is a great plenty of 
air incorporated in the substance of vegetables, which, 
by the action of fermentation, is roused into an elastic 
state, and is as instrumental to produce this act, as it is 
necessary to the life and being of animals. 

I should here close this short and imperfect account ; 
but as, in the art of brewing, there is no part so difficult, 
and at the same time so important to be in some measure 
understood, as the cause and effects of fermentation; and 


as the examination of this act, in all the different lights 
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in which it offers itself to our notice, can hardly be 
thought uninteresting, these few detached thoughts | 
hope will be allowed of. 

The effect of the act of fermentation on liquors is, so to 
attenuate the oils, as to cause them to become spiritous,, 
and easily inflammable. When a wine is dispossessed of 
such oils, which is nearly the case in vinegar, far from 
possessing a heating or inebriating quality, it refreshes 
and becomes a remedy against intoxication. The term 
of fermentation ought, perhaps, cnly to be applied to 
that operation which occasions the expressed juices of 
vegttables to become wine: but as several acts have as- 
sumed the same name, it may not be improper here to 
notice the difference between them. 

Vegetation, one of them, is that operation of nature 
wherein more air is attracted than repelled. I believe 
all that has been said above, concerning the juice of 
grapes, is a convincing proof thereof. 

Fermentation is, where the communication of the ex- 
ternal and internal air of a must is open, and in a perfect 
state; when the power of repelling, is equal to that of at~ 
tracting, air. 

Putrefaction is when, by the power of strong oils, or 
otherwise, the communication between the external and 
the internal air of the must is cut off, so that the liquor 


neither attracts the one nor repels the other, but, by 
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an intestine motion, the united particles separate and 
tend to fly off, | 

Effervescence is when, by the power of attraction, the 
particles of matter so hastily rush into contact, as to ge~- 
nerate a heat which expels the enclosed air; and this 


more ar less in proportion to the motion excited. 
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SECTION IX. 
OF ARTIFICIAL FERMENTATION. 


By what has been said, it appears, that, though fer- 
mentation is brought on by uniform causes, and produc- 
tive of similar effects, it is subject to many varieties, both 
in respect to its circumstances and to its perfection. One 
difference is obvious, and seems to deserve our attention, 
as it furnishes a useful division between natural and ar- 
tificial fermentation. ‘The first rises spontaneously, and 
requires nothing to answer all the necessary purposes, 
but the perfection of the juices, and the advantage of a 
proper heat. The other, at first sight less perfect, wants 
the assistance of ferments, or substitutes, without which 
the act could, either not at all, or very imperfectly, be 
excited. 

There are undoubtedly liquors, which, though they 
have of themselves a tendency to fermentation, and are 
naturally brought to it, yet, from some defect in the 
proportions of their constituent parts, either do not ac- 
quire a proper transparency, or cannot maintain them- 
selves in a sound state for a sufficient time. These dis- 
advantages, inbred with them, can hardly ever be entirely 
removed ; they gain very little, especially the latter, from 


age, and therefore are really inferior to liquors, which 
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require the assistance of substituted ferments, to become 
real wines. In some artificial fermentations, the ferments 
are so duly and properly supplied, and so intimately 
blended with the liquor, that in the end they approach 
- very near to, and even vie with, the most perfect natu- 
ral wines. Were I to enter into a more minute detail, it 
might be shewn, that wines, when transported from a 
hot climate to a cold one, are often hurt and checked in 
the progress of the repeated frettings they require ; from 
whence they become or remain imperfect, unless racked 
off from their grosser lees, or precipitated with strong 
menstruums; whereas beers may be so brewed, as to be 
adapted either to a hot or acold region, not only with- 
out any disadvantage, but with considerable improve- 
ments. 

Hitherto I have considered grapes as a most pulpous 
fruit, sufficient to furnish the quantity of water necessary 
for extracting its other parts; but the natives of the 
countries where this fruit abounds, in order to preserve 
them, as near as possible in their primitive state, after 
they are gathered, suspend them in barns, or place them 
in ovens, to dry. Thus, being in great measure divest- 
ed of their aqueous parts, these grapes remain almost 
inactive, and without juices sufticient to form wines. 

In all bodies, the various proportions of their consti- 
tuent parts produce different effects ; hence they remain 
more or less in a durable state, and tend either to in- 
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action, fermentation, or putrefaction. Now, by a judi- 
cious substitution of such parts as shall be wanting, they 
are nearly, if not wholly, restored to their pristime nature, 
as may be proved by the observations and experiments 
communicated to the public by Dr. Pringle. Thus » 
syapes, though dried and exported from their natural 
climate to another, by the addition of water only, fer- 
ment spontaneously, and form wines very near alike to 
stich as they would have produced before. It may, with 
confidence, be said, that, when any considerable differ- 
ence appears, jt arises from the injudicious manner in 
which the water is administered, from the fruit not being 
duly macerated, or from want of such heat being con- 
veyed to the water and fruit, as the juices would have 
had, if they had been expressed out of the grapes when 
just gathered ; often from the whimsical mixture of 
other bodies therewith, and perhaps too from the quan- 
tity of brandy, which is always put to wines abroad, to 
prevent their fretting on board a-ship. Upon the whole, 
though, from what just now has been observed, some 
small difference must take place, it rather proves than 
contradicts the fact, that, a due quantity of water being 
applied to dry raisins, an extract may be formed, which — 
will be impregnated with all the necessary constituent 
parts the grapes had in them when ripe upon the vine, 
consequently will spontaneously ferment, and make a 


vinous liquor. Water then, inthis case, becomes a sub- 
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stitute, and the liquors produced in this manner may be 
accounted of the first class of artificial wines. 

Vegetables, in their original state, are divisible into 
the pulpous and farinaceous kinds, both possessing the 
same constituent parts, though in different proportions. 
if from the farinaceous such parts be taken away as they 
superabound in, and others be added, of which they are 
defective, these vegetables may, by such means, be 
brought to resemble, in the proportion of their parts, 
more especially in their musts, the natural wines I have 
before been treating of : and these being universally ac- 
knowledged to be the standard of wines, the nearer any 
fermented liquor approaches thereto, by its lightness, 
transparency, and taste, the greater must its perfection 
be. 

To enquire which of the pulpous or which of the fa- 
rinaceous kinds of vegetables are fittest for the purpose 
of wine-making, would here be an unnecessary digres- 
sion. Experience, the best guide, hath, on the one side, 
given the preference to the fruit of the vine, and on the 
other to barley. To make a vinous liquor from barley, 
having all the properties of that produced from the 
grape, is a task, which can only be compassed by ren- 
dering the wort of these, similar to the must of the 
other. 

As malt liquors require the addition of other substi- 
tutes, besides water, to become perfect wines, they can 
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only be ranked in the second class of artificial fermenta- 
tion. These substitutes are properly called ferments, 
and merit the brewer’s closest attention. 

Ferments, in general, such as yeast, flowers or lees of 
wine, honey, the expressed juices of ripe fruits, are sub- 
jects more or less replete with elastic air, and convey 
the same to musts, which stand in need thereof. Boer- 
haave has ranged these, and several others, in different 
classes, according to their different powers, or rather in 
proportion to the quantity of air they contain for this 
purpose. 

The juice of the grape, when fermented, forms more 
lees than the extracts of malt. May we not, from thence, 
infer that, in the fruit, the elastic air is both more abun- 
dant, and contained in a greater number of stronger, 
though smaller, vesicles, than it is in the malt ? The bar- 
ley, being first saturated with water, germinated only, 
and then dried with a heat far exceeding that which 
ripened it, or that which fermentation admits of, has its 
air in part driven out. The expulsion of. air from 
the worts of beers and ales is still farther effected by the 
long boiling they undergo. Hence the necessity of re- 
placing the lost elastic air, in order that these extracts 
may become fermentable. This is effected by means of 
the yeast, which, consisting of a collection of small bub- 


bles, filled with air, and ready to burst by a sufficient 
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heat, becomes the ferment, which facilitates the change 
of the wort into a vinous liquor. 

The musts of malt generally produce two gallons of 
yeast from eight bushels of the grain, whereas, in the 
coldest fermentable weather, and for the speediest pur- 
pose, one gallon of yeast is sufficient to work this quanti- 
ty of malt. Much elastic air still remains in beer, or 
wine from corn, after the first part of the fermentation is 
over ; for the liquor, separated from the yeast above men- 
tioned, is, at the time of this separation, neither flat, 
vapid, nor sour; but as yeast, the lees and flowers of 
malt liquors are of a weaker texture than those of grapes, 
all artificial fermentations should be carried on in the 
coolest and slowest manner possible: and beers, but 
more especially such as are brewed from high-dried 
brown malts, (the heat of whose extracts approaches 
much nearer to that which dried the grain, than is the 
case in brewing pale malt) ought not to be racked from 
their lees, as it is frequently practised for natural wines, 
unless, on account of some defect, they are to be blended 
with fresh worts under a new fermentation. 

As all ferments are liable to be tainted, great care 
ought to be taken in the choice of them, every imper« 
fection in the ferment being readily communicated to the 
must. It would not, therefore, be an improper question 
to be determined by physicians, whether, in a time of 
sickness, the use of those which have been made in in- 
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fected places ought to be permitted, and whether, at all 
times, a drink fermented in a pure and wholesome air 1s 


riot preferable to that which is made among fogs, smoke, 
and nauseous stenches.* 


Wines from corn are distinguished by two appella~ 
tions, viz. those of ale and beer. As each of these l- 
quors have suffered in character, either from prejudice 
or want of a sufficient enquiry, it may be proper to levy 
the objections made against their use, before we enquire 
into the means of forming them. ‘The most certain sign 
of the wholesomeness of wines is transparency and 
lightness ; yetsome, which are rich, more especially ales, 
though perfectly fine, have been said to be viscid.—- 
Transparency appears indeed in many wines, before the 
oils are attenuated to their highest perfection, and some 
viscidity may therefore be consistent with some degree — 
of brightness. Where the power of the oils and the 
salts are equal, which is denoted by the transparency af 
the liquor, viscidity can only arise from the want of age : 
this cannot be said to be a defect in, but only misappli- 
cation of the liquor, by being used too soon. 


That beers retain igneous or fiery particles, seems 


* By Dr. Hales’s experiments made for discovering the proportion 
of air generated from different bodies, it appears that raisin wine, ab- 
sorbed, in fermenting, a quantity of air equal to nearly one third 
of its volume; and ale, under the like ¢ircumstances, absorbed one 
fifth, 
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equally a mistake. Malt dried to keep, has undoubtedly 
its particles removed by fire, so far as the cohesion of 
them is thereby destroyed, otherwise it would not be in 
a fit state to preserve itself sound, or readily to be ex. 
ttacted. For this reason, when the grain comes in con- 
tact with the water, which is to resolve it, an effervescent 
heat is generated, which adds to the extracting power, and. 
should be looked on by the brewer as an auxiliary help ; 
but it is impossible that the malt, or the must, should 
ever inclose and confine the whole or part of fire em- 
ployed to formthem. Fire is of so subtile a nature, that 
its particles, when contained in a body, continually tend 
to fly off, and mix with the surrounding air; so that 
only an equal degree, with what is in the atmosphere, 
can be continued in the grain, or any liquor whatever, 
after it has been, for some time, exposed thereto.— 
Brown beers, made from malt more dried than any other, 
from experience, are found to be less heating than li- 
quors brewed from pale malt; which probably arises 
from hence, that brown beers contain a less quantity of 
elastic air than pale beers, as paie malt liquors contain 
jess than wines, produced from vegetables in their natu- 
ral state: and as malt liquors contain their elastic air in 
bubbles of a weaker consistence than those made from 
the juices of the grape, the effect of beer, when taken in 
an over-abundant quantity, is neither of so long a con- 
tinuance, nor so powerful as that of wine, supposing the 
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quality and quantity of each to be equal. ‘This may ap- 
‘pear to some persons to be the effect of prejudice, yet it 
is but a justice due to the produce of my country, to 
add, that some physicians have given it as their opinion, 
that strong drinks from malt are less pernicious than 
those produced from grapes. As far as these gentlemen 
have, I hope I may advance, without being thought 
guilty of assuming too much, or countenancing debauch, 
by pointing out the wines that occasion the fewest dis- 


orders. 
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SECTION X. 


OF THE NATURE OF BARLEY. 


be 

BARLEY is a spicated, oblong, ventricose seed, 
pointed at each end, and marked with a longitudinal 
furrow. The essential constitution of the parts, in all 
plants, says Dr. Grew, is the same: thus this seed, 
like those which have lobes, is furnished with radical 
vessels, which, having a correspondence with the whole 
body of the corn, are always ready, when moistened, 
to adminster support to the plume of the embryo, usually 
called the acrospire. These radical vessels, at first, re- 
ceive their nourishment from a great number of glandules 
dispersed almost every where inthe grain, whose pulpous 
parts strain’and refine this food, so as to fit it to enter 
the capillary tubes; and such an abundant provision 18 
made for the nourishment. of the infant plant, that the 
same author says, these glandules take up more than 
nine tenths of the seed. 

Barley is sown about March, sooner or later, accord- 
ing to the season or soil that is to receive it, and gene- 
rally housed from ten totwenty weeks after. Most plants, 
which so hastily perform the office of vegetation, are re- 
markable for having their vessels proportionably larger ; 


and that these may be thus formed, the seed must con- 
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tain a ereater quantity of tenacious oils, in proportion to 
those seeds, whose vessels being smaller, require more 
time to perform their growth and come to maturity. 
This grain, as may be observed, grows and ripens with 
the lower degrees of natural heat ; from whence, and 
from the largeness of the size of its absorbent vessels, it 
niust receive a great portion of acid parts. It is said to 
be viscid, though, at the same time, a great cooler, wa- 
ter boiled with it being often drank as such; and, how- 
ever it be prepared, it never heats the body when un- 
fermented. 

From these circumstances, of its being viscous and re- 
plete with acids, it would at first appear to be a most 
unfit vegetable, from which vinous liquors, to be long 
kept, should be made; and, indeed, the extracts from 
it, in its original state, are not only clammy, but soon 
become sour. 

When the grain is at full maturity, its constituent parts 
seem to be differently disposed than when in a state of 
vegetation. By germination alone all its principles are 
put in action; the fibrous parts possess themselves of a 
great quantity of tenacious oils, leaving the glandules 
and finer vessels replete with water, salts, and the purest 
sulphur. If, in this state, the corn is placed in such a 
situation, that, by heat, the acid and watery parts may 
be evaporated, the more such heat is suffered to affect 
it, the more dry, and less acid, will the corn become ; 
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its parts will be divided—its viscidity removed ; its taste 
becomes saccharine, by the acids being sheathed or co- 
yered over with oils; and these last be rendered more te- 
nacious in proportion to the greater quantity of heat 
they are made to endure, This process, regularly car- 
ried on, is termed malting, and will hereafter be ex- 
plained more at large. 

But, before we enter thereon, it is necessary to con- 
sider the state of the grain as it comes from the field.— 
When mowed, though, upon the whole, it may be said 
to be ripe, yet every individual part, or every com, 
cannot be so. Insome seasons, this inequality 1s so re- 
markable, as to be distinguished by the eye. The dif 
ference in the situation, the soil, and the weather, the 
changes of the winds, the shelter some parts of the field 
have had from such winds, are sufficient to account for 
this, and a much greater variety. When the greater 
part of the corn is supposed to have come to maturity, 
it is cut and stacked; the ripest parts having the least 
moisture, and the fewest acids, as the greenest abound 
in both. In this state the unripe grains of the corn com- 
municate, to such as are more dry, their moisture and 
acid parts, which, coming in contact with their oils, an 
agitation eysues, more or less gentle, in proportion to 
the power of the acids and water ; and from hence is ge- 
nerated a heat, the degree whereof is with difficulty de- 


termined. 
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When this sweating in the mow is kept within its pro- 
per limits, the whole heap of the corn, after this inter- 
nal emotion is over, becomes of one equable dryness, 
and is not discoloured ; but if the grain be put together 
too wet or too green, the effervescence occasioned there- 
by will produce such a violent intestine heat, as to charr 
and blacken the greatest part thereof, nay often make 
it burst into actual flame. 

The effect which a moderate and gentle heat has on 
the corn, is that of driving the oils towards the external 
parts of its vessels and skin: by this means, it becomes 
more capable to preserve itself against the injuries of the 
weather. The more it is in this state, the back warder will 
it be to germinate, when used to this purpose; and if 
this act is carried too far, or to somewhat like what we 
have just now mentioned, the plume and root of the en- 
closed embryo must be scorched, the corn become in- 
ert, and incapable of vegetation. This effect is _pro- 
duced by a motion sufficient to remove the particles of 
the grain from each other beyond their sphere of attrac- 
tion; and the heat, by which this motion is excited, has 
been found, in malted corn, to be at about 120 degrees. 

It is likely, that vegetables, in general, are susceptible 
of a large latitude in this respect, according to their dif- 
ferent textures. The degree of heat just now men- 
tioned may, perhaps, be applicable to barley alone; 


the seeds of some grapes endure 126 degreees of heat, 
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and may be capable of being impressed with more, and 
yet vegetate. But, with corn, if their oils have endured 
so great a heat, as thereby to -be discolored, the seed 
can by no means be revived. The color of the grain 
properly indicates the healthy state of the embryo, or 
future plant ; but this, more immediately, is the business 
of the farmer and maltster, than that of the brewer. 
Thus, though it may be disadvantageous to the malt- 
ster to steep grain which has not sweated in the mow, 
as, for want of this, it will not equally imbibe the water ; 
so barley, that is over-heated, or mow burnt, cannot be 
fit for his purpose. It is, in fact, scarcely possible that 
any large quantity of barley, from the same stack, should 
make equally perfect malt, as, on its being put together, 
the heat generated is always greatest in.the centre of the 
rick, and considerably more there than in its exterior 


parts. 
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SECTION XL 


OF MALTING. 


"THIS process is intended to furnish proper means, for 
setting the constituent principles of the grain in motion : 
so that the oils, which before served to defend the seve- 
ral parts, may be enabled to take their proper stations.— 
This is effected by steeping the barley in water, where 
it strongly attracts moisture, as all dry bodies do; but it 
requires some time before the grain is fully saturated 
therewith.* Two or three days, more or less, are neces- 
sary, in proportion to the heat of the air; for vegetables 
receive the water only, by its straining through the out- 


ward skin, and absorbent vessels, and their pores are so 


* In the northern part of England, the usual time of steeping bar- 
ley in the cistern is about 80 hours. 


40 bushels of barley wetted 1 hour, will guage then in the couch 40 bushels, that 


is, if drained from its exterior moisture. 


40 bushels —— 20 hours, os meee 42% bushels, 
40 bushels — 40 hours, rd seerers 45 bushels. 
40 bushels — 60 hours, — oe 472 bushels. 
40 bushels ed 80 hours, noes — 50 bushels. 


Here the barley is supposed to be fully saturated with the water; and 
these 40 bushels of barley, guaged (after 80 hours wetting in the cis- 
tern) in the couch, will be 50 bushels; but when again guaged on the 
floor, from the effect of the roots, and sometimes the shoots, occa- 
sioning the corn to lie hollow, here the 40 bushels of barley will shew 
as 80 bushels. Wide Ramsbottom, page 113, &c. 
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very fine, that they require this element to be reduced al. 
most toa vapor, before it can gain admittance. Heat 
hath not only the property of expanding these pores, but 
perhaps also that of adding to the water a power more 
effectually to insinuate itself. 

By the water gaining admittance into the corn, a great 
quantity of air is expelled from it, as appears from the 
- number of bubbles which arise on its surface when in 
contact with the grain, though yet much remains there- 
ait tA judgment is formed that the corn is fully saturat- 
ed, so as not to be able to imbibe any more water, from 
its turgidity and pulpousness, which occasions it readily 
to give way to an iron rod dropped perpendicularly 
therein. At this time the water is let to run, or drawn 
off, the grain taken out of the cistern, and laid in a regu- 
lar heap, in height about two feet. We have before ac- 
counted why moist vegetables, when stacked together, 
grow hot; so doth this heap of barley. The heat, as- 
sisted by the moisture, puts in motion the acids, oils, 
and elastic air remaining in the corn, and these not only 
mollify and soften the radical vessels, but, with united 
power, force the juices from the glandular parts into the 
roots, which are thereby disposed to expand themselves, 
and impowered to convey nourishment to the embryo 
enveloped in the body of the grain. The corn in this 
heap, or couch, is however not suffered to acquire so 


great a degree of heat, as to carry on germination too 
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fast, by which not only the finer but also the coarser 
oils would be raised and entangled together, and the 
malt when made become bitter and ill tasted ; but before 
the acrospire is perceived to lengthen, the barley is dis- 
persed in beds on the floor of the malt house, and, from 
being at first spread thin, gradually, as it dries, and as the 
germination is thereby checked in its progress, it is 
thrown into larger bodies; so that, at the latter part of this 
operation, which generally employs two days, much of 
the moisture is evaporated, its fibres are spread, and the 
acrospire near coming through the outward skin of the 
barley. By these signs the malster is satisfied that every 
part of the barley has been put in motion and separated. 
It is of great consequence, in making of malt, that the 
grain be dried by a very slow and gradual heat: for this 
purpose it is now thrown into a large heap, and there 
suffered to grow sensibly hot, as it willin about 20 or 30 
hours: thus prepared for drying, in this lively and active 
condition, it is spread on the kiln; where, mecting with 
a heat superior to that requisite for vegetation, its far- 
ther growth is stopped ; though, in all probability, from 
the gentleness of the first fire it ought to be exposed to, 
none of the finer vessels are, by this sudden change, rent 
o1 torn, but, by drying, only the cohesion of its parts re- 
moved, rendered inactive, and put ina preservative state. 
Often, toa fault,the drying of a kiln of malt is performed 


in 6 or 8 hours: it would be to the advantage of the grain 
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that more than double this time was employed for any 
intent whatever. It may here be observed, that those 
oils, which in part form the roots, being with them 
pushed out from the body of the corn, and dried by heat, 
are lost to any future wort, not being soluble in water ; 
which is likewise true of those oils which are contained 
in the shoot or plume; so that the internal part of the 
malt has remaining in it a greater proportion of salts to 
the oils than before, consequently are less viscid, more 
saccharine, and easier to be extracted. 

In this process, the acid parts of the grain, though 
they are the most ponderous, yet being very attractive 
of water, become-weaker, and, by the continued heat of 
the kiln, are volatilized and evaporated with the aqueous 
steam of the malt. Thus, by malting, the grain acquires 
new properties, and these vary at the different stages of 
dryness ; in the first it resembles the fruits ripened by a 
weaker sun, and in the last those which are the growth of 
the hottest climates. 

When the whiteness of the barley has not been greatly 
changed by the heat it has been kept in, it is called pale 
malt, from its having retained its original color; but. 
when the fire in the kiln has been made more vehement, 
or kept up a longer time, it affects both the oils and the 
salts of the grain, in proportion to the degree of the heat, 
and to the time it has been maintained, and thus occa- 
sions a considerable alteration in the color. Actual 


G 
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blackness seldom is, and ought never to be, suffered in 
malts; but in proportion to the intenseness of the fire 
they have been exposed to, the nearer do they come to 
that tinge, and from the different brown they shew, re- 
ceive their several denominations. 

The condition the barley was gathered in, whether 
ereen or ripe, is also clearly discernible when it is malt~ 
ed. If gathered green, it rather loses than gains in quan- 
tity ; for the stock of oils in unripe corn being small, the 
whole is spent in germination, from whence the malt be- 
comes of a smaller body, appears shrivelled, and is often 
unkindly, or hard. That, on the contrary, which hath 
come to full maturity, increases by malting, and. if pro- 
perly carried through the process, appears plump, bright, 
clean, and, on being cracked, readily yields the fine mealy 
parts, so much desired by the brewer, 

The malts, when dried to the pitch intended by the 
maker, are removed from the kiln into a heap. Their 
heat cradually dimishes, and, from the known proper- 
ties of fire, flies off, and disperses itself in the ambient 
air, sooner or later, as the heap is more or less volumi- 
nous; perhaps too in some proportion to the weight of 
the malt, and as the fire has caused it to be more or less 
tenacious. Nor can it be supposed that any of its parts 
are capable of retaining the fire in such a manner as not 
to suffer it to get away. So subtile an element cannot be 


confined, much less be kept in a state of inactivity, and 
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imperceptible to our senses. Bars of iron, or brass, even 
of a considerable size, when heated red hot, cool and lose 
their fire, though their texture is undoubtedly much 
closer than that of malt or barley. The experiments 
made by Dr. Martine, on the heating and cooling of se- 
veral bodies, leave no room to doubt of this fact, which 
{ should not be so particular about, nor in some measure 
_ Tépeat, was it not to explain the technical phrase used by 
brewers, when they say, madés are full of fire, or want 
fire. Hence a prejudice hath by some been conceived 
against drinks made from brown malts, though they have 
been many months off the kiln, and have no more heat in 
them, either whole or ground, than the air they are kept 
in. The truth of the matter is, that, in proportion as 
malts are dried, their particles are more or Jess separated 
from one another, their cohesion is thereby broke, and, 
coming in contact with another body, such as water, 
strongly attract from it the uniting particles they want. 
The more violent this intestine motion is, the greater is 
the heat just then generated, though not durable. An 
effect somewhat similar to what happens on malt being 
united with water, must occur on the grain being masti- 
cated ; and the impression made on the palate most pro- 
bably gave rise to the technical expression just taken no- 
tice of. 
The minute circumstances of the process of malting 
will be more readily conceived from what will hereafter 
G 3 
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be said. The effects that fire will have, at several de- 
grees, on what, from having been barley, is now become 
malt, are more particularly the concern of the brewer ; 
and that these differ, both as to the color and properties, 
is certain. A determinate degree of heat produces, on 
every body, a certain alteration, and hence, as the action 
of fire is stronger or weaker, the effect will not be the 
same as what it would have been in any other degree. 

Barleys, ata medium, may be said to lose, by malting, 
one fourth part of their weight, including what is sepa- 
rated from them by the roots being skreened off: but 
this proportion varies, according as they are more or less 
dried. . 

As the acrospire, and both the outward and inward 
skins of the grain are not dissoluble in water, the glandu- 
lar or mealy substance is certainly very inconsiderable in 
volume and weight: but as in this alone are contained 
the fermentable principles of the grain, it deserves our 
‘utmost attention. 

We have before seen, that wines, beers, and ales, after 
the first fermentation, are meliorated through age by the 
more refined and gentle agitations they undergo, and 
which often are not perceptible to our senses. To se- 
cure this favorable effect, we must form worts capable 
of maintaining themselves, for some time, in a sound 
state. This quality, however, if not originally in the 
malt, is not to be expected in the liquor. Some objec- 


1 
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tions have been raised against this method of arguing, 
and these aided by prejudices, often more powerful 
than the objections themselves. It is therefore necessa- 
ry, as malting may be esteemed the foundation of all our 
future success, to enquire after the best and properest 
methods of succeeding in this process. Let us, for this 
purpose, reassume the consideration of the grain, as it 
comes from the mow, trace it to the kiln, and observe 
every change it undergoes by the action of the fire, 
from the time that it receives the first degree of preser- 
vation, to that when it is utterly altered and nearly de- 
stroyed. 

Barley in the mow, though there its utmost heat should 
not much exceed 100 degrees, may be extracted or 
brewed without malting. This the distiller’s practice 
daily evinces; but then the extracts, made from this un- 
changed corn, are immediately put in the still after the. 
first fermentation, else they would not long remain in a 
sound state. Nor is this method practicable in summer 
time, as the extracts would turn sour, before they were 
sufficiently cooled to ferment. It is true, by this means, 
all the charge of the malt duty is saved ; but our spirits 
thereby are greatly inferior to those of the French.— 
Boerhaave recommends the practice of that nation, which 
is to let the wines ferment, subside, and be drawn off fine 
from the lees, before they are distilled. Was this rule 
observed in England, distillation would be attempted only 

G 3 
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from malted grain, which, if properly extracted for this 
purpose, the difference in the spirit would soon shew 
how useful and necessary it is to give wines (either from 
grapes or corn) time to be softened, and to gain some 
degree of vinosity before they are used to this intent. 

But might not barleys be dried without being germi- 
nated? Undoubtedly they might; but as they abound 
with many acids and strong oils, they would require a 
heat more intense than malt does, before they were suf- 
ficiently penetrated, and then the oleaginous parts would 
become so compact, and so resinous, as nearly to ac- 
quire the consistence of a varnish, scarcely to be molli- 
fied by the hottest water, and hardly ever to be entirely 
dissolved by that element. 

Barley then ungerminated, either in its natural state 
or when dried, is not fit for the purpose of making 
wines; but when, by germination, the coarser oils are 
expelled, and the mealy parts of the grain become sac- 
charine, might not this suffice, and where is the neces- 
sity of the grain being dried by fire? I shall not dwell 
on the impossibility of stopping germination at a proper 
period, without the assistance of fire, so that sufficient 
quantities of the grain, thus prepared, may always be 
provided - for the purposes of brewing; nor even insist 
upon the difficulty of grinding such grain, as, in this case, 
it would be spongy and tough. I think it sufficient to 


mention solely the, unfitness of this imperfect malt, for , 
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the purpose it is to be applied to, that of forming beers 
and ales capable of preserving themselves for some time. 
We should find so many acids blended with the water 
still remaining in the grain, that, in the most favorable 
seasons for bYewing, they would often render all our en- 
deayors abortive, and, in simmer time, make it im- 
practicable to obtain from tliem sound extracts in any 
manner whatevet. 

I have heard of a project of germinating grain, and 
drying it by the heat of the sun, in summer time, in or- 
der, by this means, to save the expence of fuel. Though 
the hottest days in England may be thought sufficient for 
this act, a8 well as for making hay, yet, as barley and 
grass are not of equal densities, the effects would not be 
the same. This; however, is not.the only objection: 
as the corn, after a sufficient germination; should be 
made inactive, this very hot season, favorable, in appear- 
ance, to ore part of the process; would rather forward, 
than stop or retard, vegetation; for the barley; by this 
heat, would shoot and come forward so fast as to entangle 
two much the constituent principles of the grain with one 
another, and drive the coarser ill-tasted oils among the 
finer sweet mealy parts; which alone, in their utmost 
purity, are the subject required for such as would obtain 
sood drinks. 

There often appears in mankind a strange disposition 
to wish for the gifts of Providence, in a different man- 

G 4 
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ner than they have been allotted to us. The various 
schemes I have just now mentioned, if I mistake not, 
have sprung from the desire of having beers and ales of 
the same appearance with white wines. But as they are 
naturally more yellow or brown, when brewed from 
malts dried by heats equal or superior to that which con- 
stitutes them such, all such projects, by which we en- 
deavour to force some subjects to be of a like color with 
others, are but so many attempts against nature, and the 
prosecution of them must commonly be attended with dis- | 
appointments. It is true, that though the germinated 
grain be dried slack, yet, if they are speedily used, and 
brewed in the most proper season, they may make a to- 
lerable drink, -which will preserve itself sound for some 
time: but the proportion, which should be kept be- 
tween the heat which dried the malt, and that which is to 
extract it, ‘cannot, in this case, be truly ascertained ; and, 
as the grain will be more replete with air, water, and 
acids, than it ought to be, the drink, even supposing 
the most fortunate success, and that it does not soon 
turn acid, will still be frothy, and therefore greatly 
wanting in salubrity; for an excess in any of the fer- 
mentable principles must always be hurtful. 

Barley then, to be made fit for the purpose of brew- 
ing, must be malted ; that is, it must be made to sprout 
or germinate with degrees of heat nearly equal to those 


which the seed should be impressed with when sown in 
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the ground’; and it must be dried with a heat superior 
to that of vegetation, and capable of checking it. How 
far germination should be carried on, we have already 
seen ; the law seems to be fixed universally, as to the 
extent of the acrospire: the degree of dryness admits of 
a larger latitude, the limits of which shall be the sub- 
ject of our next enquiry. 

Malt dried in so low a degree, as that the vegetative 
power is not entirely destroyed, on laying together in a 
heap, will generate a considerable degree of heat, ger- 
minate afresh, and send forth its plume or acrospire 
quite green. The ultimate parts of the nourishing prin- 
ciples are then within each other’s power of acting, else 
this regermination could not take place; and such grain 
cannot be said to be malted, or ina preservative state, 
Bodies, whose particles are removed, by heat, beyond 
their sphere of attraction, can no more germinate ; but, 
coming in contact with other bodies, as malt with water, 
they effervesce. The grain we are n0W speaking of first 
shews this act of effervescence, when it has been tho- 
roughly impressed with a heat of 120 degrees, and a 
little before its color, from a white, begins to incline to 
tha yellow. Such are the malts, which are cured in a 
manner to be able to maintain themselves sound, though 
in this state, and at this degree of dryness, they possess 
as much air, and as many acid and watery particles, as 


their present denomination can admit of. This there- 
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fore may be termed the first or lowest degree of dry 
ing this grain for malt. 

To discover the last or greatest degree of heat it is ca= 
pable of enduring, the circumstance to guide us to it, 
though equally true, is not so near at hand as efferves- 
eence, which helped us tothe first. We must therefore 
have recourse to the observation of that heat, which 
wholly deprives the grain of its principal virtues. Dr. 
Shaw observes, alcohol 1s one of the most essential parts 
of wine; whien absent, the wine loses its nature, and, 
when properly diffused, it is a certain remedy for most 
diseases incident to wines, and keeps them. sound and 
free from corruption ; from whence was derived the me- 
thod of preserving vegetable and animal substances.— 
The same excellent author had before this observed; 
that 20 subjects but those of the vegetable kingdom are 
found to produce this preserving spirit: Is‘alcohol, then; 
anew body, created by fermentation and distillation ; or 
did it originally, though latently, reside in the vege- 
table? J have for a good while been satisfied, by expe- 
riments, says Boerhaave, that all other inflammable 
bodies are so only as they contain alcohol in them, or, at 
least, something that, on account of its fineness, is ex 
ceedingly like it; the grosser parts thereof, that are left 
behind, after a separation of this subtile one, being no 


longer combustible. 


THE THEORY OF BREWING. 107 


Now, as the same author has clearly proved* that fire, 
by burning combustible bodies, as well as by distilling 
them, separates their different inflammable principles, 
according to their various degrees of subtilty, the alcohol 
residing in the barley, when exposed to such a degree 
of heat as would cause it to boil, i. e. 175 degrees, must 
make great efforts to disengage itself from the grain. Is 
it not, therefore, natural to conclude, that, in a body 
like malt, whose parts have been made to recede from 
one another, (from whence it is porous, and easily affected 
by fire,) prepared for fermentation, or the making 4 
vinous liquor, this event will probably happen at the same 
time when the body of the grain has been ultimately 
divided by fire, or that malt charrs? and if this is true, 
may not charring be termed the last degree of dryness, 
when, even somewhat before it takes place, the acid 
parts and finest oils, which are necessary for forming a 
fermentable must, fly off, and cannot be recovered.— 
Charring seems to be a crisis in solid bodies, somewhat 
analogous to ebullition in fluids ; both being thereby per- 
fectly saturated with fire, their volatile and spiritous 
parts tend to fly off. In charring, the subject being ul- 
timately divided by fire, the constituent principles are 


* Boerhaave Elem. of Chym. Vol. I. p. 195-199. Exp. 8, 9, 
40, 11, 12, and 13. 
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set at liberty, and escape in the atmosphere, in propor- 
tion to their several degrees of subtilty, and to the fire 
which urged them. In boiling they are equally divided, 
and incline to disperse ; but, even the more volatile, 
being surrounded with water, a medium much denser 
than themselves, they are caught up therein, and, by 
the violent motion caused in boiling, entangled with it, 
and with other parts it contains, so as not to be extri+ 
cated or divided therefrom except by the act of fermen- 
tation. Now, as liquors boil with a greater or less fire 
in proportion to their tenacity and gravity, solid bodies 
may likewise be charred by various proportions of heat. 
The whole body of the barley, as its different parts are 
of different texture, cannot, at the same instant, become 
black, nor, whet any quantity of the grain is under 
similar circumstances, if not equally germinated, can 
the whole charr with the same degree. 

To the several reflections, before made, I thought pro- 
per to add the surer help of experience. I therefore 
made the following trial, with all the care I was capable 
of. If the effects of it appear satisfactory, by gaining 
two limited and distant degrees, we may determine and 
fix the properties of the intermediate spaces, in propor- 
tion to their expansion. 

In an earthen pan, of about two feet diameter, and 
three inches deep, I put as much of the palest malt, un- 


equally grown, as filled it on a level to the brim. This 
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I placed over a little charcoal, lighted: in a small stove, 
and kept continually stirring it from bottom to top. 

At first it did not feel so damp as it did about half an 
hour after. In about an hour more, it began to look of 
a bright orange color on the outside, and appeared more 
swelled than before. Every one is sensible that a long- 
continued custom makes us sufficient judges of colors, 
and this sense in a brewer is sufficiently exercised. Then 
I masticated some of the grain, and found them to be 
nearly such as are termed brown malts. On stirring, 
and making a heap of them, towards the middle, I placed 
therein, at about half depth, the bulb of my thermome- 
ter ; it rose to 140 degrees: the malt felt very damp, and 
had but little smell. 

At 165 degrees, I examined it in the same manner as 
before, and could perceive no damp; the malt was very 
brown, and on being chewed, some few black specks ap-~ 
peared. 

Many corns, nearest the bottom, were now become 
black, and burnt ; I placed my thermometer nearly there, 
and it rose to 175 degrees: but, as the particles of fire, 
ascending from the stove, act on the thermometer, in 
proportion to the distance of the situation it is placed in, 

‘through the whole experiment an abatement of five de- 
grees should be allowed, as near as I could estimate.— 
Putting, a little after, my thermometer in the same posi- 


tion, where about half the corns were black, it shewed 
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180 degrees. I now judged that the water was nearly 
evaporated, and observed the heap grew black apace. 

Again, in the centre of the heap, raised in the middle 

of the pan, I found the thermometer at 180 degrees; the 
corn tasted burnt, the surface appeared, about one half 
part a full brown, and the rest black. On being masti- 
cated, still some white specks appeared, which I ob- 
served to proceed from those barley-corns which had not 
been thoroughly germinated, and whose parts cohering 
more closely together, the fire, at this degree, had not 
penetrated. The thermometer was now more various, 
as it was nearcr to; or farther from, the bottom ; and, in 
my opinion, all the true-made malt was charred, for 
their taste was insipid, they were brittle, and their skins 
parting from the kernel. 
I, nevertheless, continued the experiment, and, at 190 
degrees, still found some white specks on chewing the 
grain ; the acrospire always appearing of a deeper black, 
or brown, than the outward skin ; the corn, at this junc- 
ture, fried at the bottom of the pan. 

I still increased the fire; and the thermometer, placed 
in the middle, between the bottom of the pan, and the 
upper edge of the corn, shewed 210 degrees. The malt 
hissed, fried, and smoked abundantly. Though, during 
the whole process, the grain had been kept stirring, yet, 
on examination, the whole was not equally affeeted by 
the fire. A great part thereof was reduced to perfect 
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«cinders, easily crumbling to dust between the fingers, 
“some of a ‘very black hue, without gloss, some very 
black, with oil shining on the outside. Upon the whole, 
two thirds of the corn were perfectly black, and the rest 
of a deep brown, but more or less so, as the grains were 
hard, steely, or imperfectly germinated. This was ea- 
sily discovered by the length of the shoot: most of the 
grains seemed to have lost their cohesion, and had a taste 
resembling that of high-roasted cofee. 
In the last stage of charring the malt, I placed over it 
a wine glass inverted, into which arose a pinguious oily 
matter, and tasted very salt. It may, perhaps, not be 
unnecessary to say, that the length of time this experi- 
ment took up, was four hours, and that the effect it had, 
both on myself, and on the person who attended me, 
was such as greatly resembled that of inebriation. 
Though, from this experiment, the degree of heat at 
which malt charrs, is not fixed with the utmost preci- 
sion, yet we see that black specks appeared, when the 
thermometer was at 165 degrees ; some of the corns were 
entirely black at 175, others at 180. In proportion as 
fire causes a deficiency of color, it must occasion a want 
of fermentable properties, the whole of which are cer- 
tainly dispersed, when the grain becomes of an absolute 
black. Thus we may conclude, with an exactness surely 
sufficient for the purposes of brewing, that true germi- 


nated malts are charred in heats, at about 175 degrees: 
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as these correspond to the heat at which pure alcohol, or 
the finest spirit of the grain itself, boils, it seems to re — 
quire this heat, wholly to extricate itself from the more 
tenacious parts of the corn; which, when deprived of this 
etherial enlivening principle, remains inert, incapable of 
forming a fermentable must or wort, and indicates to us, 
that the constituent parts of vegetables may be resolved 
by heats, equal to those between the first degree which 
formed them, and the last, which ultimately destroys 
their properties ; though the extracts will possess differ- 
ent qualities or virtues, according to the determinate 


heat which 1s applied. 
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ray Ce Pa CN eae 


OF THE DIFFERENT PROPERTIES OF MALT, 


AND OF THE NUMBER OF ITS FERMENTABLE PARTS, 


"THE consequences resulting from the before-mentioned 
experiment have already been hinted at. But it is ne- 
cessary to trace them farther, and to shew how much 
they tend to the information and use of the brewer. 

Germinated barleys, so little dried, as that their parti- 
cles remain within their sphere of attraction, are not ina 
preservative state, and therefore cannot properly be 
termed malts. 

The first degree of dryness, which constitutes them 
such, as we have seen before, is that which occasions 
them to cause some effervescence. This cannot be 
effected, when they are dried with less than 120 degrees 
of heat ; the highest that leaves them white. When urged 
by a fire of 175 degrees, they are charred, black, and to- 
tally void of fermentable principles. Now this difference 
of heat, being 55 degrees, and producing in the grain so 
great an alteration, as from white to black, the different 
shades or colors, belonging to the intermediate degrees, 
cannot, with a little practice, be easily mistaken. 

White, we know, from Sir Isaac Newton’s experi- 

H 
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ments, is a composition of all colors, as black is owing 
to the absence of them. ‘These two terms indicate the 
extremes of the dryness of malt. The color, which the 
medium heat impresses upon it, is brown, which, being 
compounded of yellow and red, the four tinges which 
shade malt differently, may be said to be white, yellow, 
red and black. The following table, constructed on 
these principles, will, on chewing the grain, readily in- 
form the practitioner of the degree to which his malts 
have been dried. It is true some doubts have arisen, whe- 
ther the increase of heat is by equal divisions (according 
to the scales marked on thermometers) or whether the 
degrees should not rather be in proportional parts : but if 
the effect of fire on bodies (as every experiment shews) 
is exactly corresponding to the expansion it is the cause 
of, this undetermined question in no wise affects the 


brewery. 


en 
i a et 
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A TABLE of the different Degrees of the 
Dryness of Malt, with the Changes of Co- 


lor occasioned by each Increase of the De- 


grees. 

Degrees. 

AES AC bers teh ates Ae eat on White — 

Boa eee Wa W Yellows. avelciens White turning to a 

light Yellow. 

120 se: WY i. Weel s Sirois acsrs eet Yellow. 

12 Senet NE NSS Go G9 rt ae High yellow. 

LSGe Wie Wee Vee Rav se Amber. 

ea A Wise areata «cosine. oe, Light brown. 

T4534: aE io gat 5 ere Oe is ete Brown 

P52 ns. S Gah” dime Soe e as do High brown. 

ky oon Wate. Heislack, w...cen cs. Brown inclining to 
black. 

LOQer sv. Mats Lis Ext dt epcabagt on High brown, spec- 
fied with black. 

Ra TO Rd atta Sed 2g oA eee Half brown, half 

. | | black. 
dykes ROBB. Cotes Cdler. 
116i: ESTAG ie pt |S Pierre gs ceeccctias- Black 


N. B. The several letters against each degree, it is ap- 


prehended, will help in practice to fix the color. 
H, -2 
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_ The foregoing table not only enables us to judge of the 
dryness of the malt by its color, but also, when a grist is 
composed of several sorts of malt, to foresee the effect of 
the whole when blended together by extraction. Some 
small error may possibly occur in judgments thus formed 
upon the report of our senses; but as malt occupies dif- 
ferent volumes, in proportion to its dryness, if, in the 
practice of brewing, upon mixing the water with the 
malt, the expected degree is observed, such parcel of 
malt may be said to have been judged of rightly, in re- 
gard to its dryness. So that the first trial either confirms 
or corrects our opinion thereof. 

Though malt, dried to 120 degrees, is in a preserva- 
tive state, yet is it the least so as malt: it then possesses 
the whole of its fermentable principles, which, if not im- 
peded 1 in the extraction, would be very speedy and ac- | 
tive: the duration of the worts to be formed from grain 
so low dried, must entirely depend on the power given to 
the water by heat, to draw from the malt, oils of such con- 
sistence as shall sheath and retard the hasty effects of the 
fermentable parts. By extraction, then, malted grain, 
even so low dried as this, may, with very hot waters, and 
with the farther assistance of hops, be made to produce 
beers, which for years will be capable of maintaining 
themselves sound, or for a long time to resist the effects of 
the hottest climates. They may also, by a less heat be- 


ing given to the extracting water, and blended with less 
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hops, form drinks, which shall be fit for use in so short a 
time as a week, and perhaps a term much shorter: hence 
we see the degree. of heat which dried the malt, and the 
degree of heat given to the water to extract it. The 
mean of these numbers (making an allowance for the 
quantity of hops used) is that which directs us to fix the 
properties and duration of the wort. In one sense, then, 
we may consider malt, so low dried as this, as being such 
as would in the shortest time furnish us with a fermented 
liquor, and in another, such as would yield the most de- 
licate and strongest drink. When malt charrs, and 
becomes black, its parts are ultimately divided; it 
has lost the principles fit to form a fermentable wort, 
and which it once possessed. The degree of heat, 
prior to that which produces this effect, is the last 
which still retains any part of the fermentable proper- 
ties. In worts from malt thus highly impressed by 
fi re, fermentation would proceed with so slow and re- 
luctant a pace, that, in this case, they might be 
said to be in the utmost state of preservation. No term 
can be fixed for their duration. A liquor of this sort, 
brewed with the greatest heat it would admit of, in the 
extracting water, might keep many years, and become 
rather accommodated to the temperature of the place it 
was deposited in, than to its own constituent parts. Ex- 
perience has shewn, that drinks, impressed by the drying 
and extracting heat, with a medium of 148 degrees, 
bins 
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with a proper addition of hops, at the end of eighteen 
months, have been found sound, and in a drinkable 
state; and at this degree we find the middling brown.— 
From these two extremes, and on these principles, the 
following table is formed, exhibiting the length of time 
drinks made from malt, impressed with each respective 
degree of heat, properly brewed, in the most favourable 
season, will require, before they come to their due per- 
fection to be used. 

Equally as with hot extracting waters, low dried pale 
malt may be made to yield beers which will long conti- 
nue in a sound state; so high dried malt, acted upon by 
cooler and low extracting water, may be made to furnish 
a wort soon fit for use, though less agreeable and more 
inelegant. It might here be asked, why, then, at any 
time, is malt dried with heats exceeding 120 degrees ? 
In answer to this, it might justly be said, it would be 
very difficult for the malster exactly to hit this point of 
drying, without deviating from it either on the one side 
or on the other; and suppose this difficulty removed, 
still he could not be certain every individual grain was 
equally affected : if the drying was less than 120 degrees, 
the malt, by receiving the moist impressions of the air, 
would regerminate, and be spoiled, Before the use of 
hops, malt was high dried, as a means to keep the ex- 
tracts sound. To eradicate an ancient custom or preju- 


dice requires a long time. This, andthe conveniency of 
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keepifig malts, was the reason why, for many years, it 
was in general dried -to excess; an error which for some 
time past has been losing ground, as no reason at 
present subsists, why malts should exceed in color a 


light amber. 


A TABLE, shewing the age beers will require, 
before being used, when brewed from malts, 
‘which, in drying and extracting, have been 
impressd with a medium heat corresponding 


to the following degrees. 


Shortest time with Longest time with Shortest time with the. 
Degrees. 12 lb. of hops. 12 lb. of hops. fewest quantity of 
hops possible. 
119 ... 2 Weeks 
124 ... 1 Month .... 3 Months .:. ~ Brewed (2 Weeks 


199.3.3 Monthsiy.2.6; Months 4x: in the )4 Weeks 
134 ... 4 Months ... 9 Months ... ( proper {6 Weeks 
138 ... 6* Months... 12 Months ... season “6 Weeks 


143 ... 7 Months ... 12 Months ... Brewed 4. Weeks 


148 ... 9 Months ... 12 Months ... in SUM~- ) 9 Weeks 
| mer 
152 .. 10 Months ... 18 Months 


157 18 Wrontus ... 2 Years 
162 ... 2 Years 

167 

PTL 

176 


* When the medium heat of the dryness of the malt, and of the 
heat of the extracts, are so high as to require the liquors to be forced 


4 
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It must be observed, that the foregoing table is con- 
structed on the supposition, that these different sorts of 
malt are brewed, fermented with the utmost care, with 
waters heated to extract it, in proportion to the dryness 
of the grain, and to intent of time there set down, and 
with an adequate addition of hops; an ingredient which 
shall be considered in its proper place. What 1s meant 
by the water being heated to extract malt in proportion 
to the dryness of the grain, may merit some explanation. 

Grapes, when ripe, carry with them the water they 
have received , both during their growing state, and that 
of their maturity. This quantity is sufficient to form 
their musts with. To dried grapes or raisins, water is 
added, to supply what they have lost ; and for the same 
reason it is requisite in regard to malt: but as grapes 
stand in no need of artificial fire, to give to their fermen- 
tative principles a due proportion, so what they produce 
themselves, or cold water applied to them, when dry, is 
a sufficient menstruum, But barleys, wanting the assist- 
ance of a great heat to bring their parts to the necessary 
proportion, require, when malt, a similar or rather a 
greater heat to resolve thera: without which, experi- 


ment shews, the flour of the grain would come away un- 


or precipitated, in order to become pellucid, part of the oils which 
supported them sound, being carried down by the precipitant, they 
will be less capable of preserving themselves, after having been preci- 
pitated, than they were before. | 
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dissolved, and thus considerably impoverish the grist.— 
Should, on the other hand, too great a heat be applied, 
an equal loss would be sustained, from some of the finer 
parts being coagulated or blended with oils, tenacious 
beyond the power of fermentation to exhibit them. The 
proportioning therefore the heat of the water to the dry- 
ness of the malt, more especially to obtaisi from the grain 
the whole strength it is capable of yielding, as well as to 
cause the drink to preserve itself sound its intended time, 
is of real necessity. 

Well-brewed drinks should not only preserve them- 
selves sound their due space, in order to be meliorated 
by time ; they should likewise be fine and transparent.— 
These circumstances prove the artist’s skill and care, as 
well as the salubrity of the drink; and are the surest 
signs of a well-formed must, and of a perfect fermenta- 
tion. If then the rules for obtaining these ends can be 
deduced from the foregoing principles and experiments, 
we may flatter ourselves with possessing a theory, which 
will answer our expectations in practice. . 

According to the laws of nature discovered by Sir Isaac 
Newton, the spaces between the parts of opaque bodies 
are filled with mediums of different densities, and the 
discontinuity of parts, each in themselves transparent, is 
the principal cause of their opacity. Salts in powder, or 
infused in an improper medium, will intercept the light ; 


gums make a muddy compound, when joined to spirits 5 
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and oils, unassisted: by salts, refuse to be incorporated 
with water. Musts, therefore, whose constituent parts are 
not capable of being dissolved by water into one homo- 
geneous body, are not fit, either for a perfect fermenta- 
tion, or a pellucid drink. 

Length of time, which improves beers and wines, often 
rectifies our errors in this respect ; for the oils being, by 
various frettings, more attenuated, and more intimately 
mixed, the liquor is frequently restored, and becomes of 
itself pellucid. Yet I never found this to succeed, where 
the error upon the whole of the dryness of the malt, and 
the heat of the extracts, exceeded the medium by 10 
degrees. 

Art has also, in some measure, concurred with nature 
to remedy this defect. When beers or wines have been 
suffered to stand, till they are rather in an attracting than 
in a repelling state, that is, when their fermentations and 
frettings apparently stand still; then, if they do not be- 
come spontaneously fine, they may be precipitated, by 
mixing with them a more ponderous fluid. The floating 
particles, that occasioned the foulness, are, by this means, 
made to subside to the bottom, and leave a limpid wine: 
but the power of dissolved isinglass, the ingredient ge- 
nerally used for this purpose, seldom takes effect, when 
the error exceeds the medium, as before, by more than 10 
degrees. 


- Other ingredients, indeed, have been used, which 
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carry this power near 10 degrees farther. It is not my 
province to determine, whether such be salutary: un- 
doubtedly it would be better if there were no occasion for 
them. Beyond these limits, precipitation has no effect ; 
the liquor, which cannot be fined thereby, if attempted, 
by increasing the quantity of the precipitants, will be 
overpowered by the menstruum, and injured in its taste. 
How frequent this last case of cloudiness is, would answer 
no purpose in this place to enquire. The use of doubt- 
ful ingredients, and such errors as have been mentioned, 
need no longer blemish the art, when a constant and 
happy practice, will be both the effect and the proof ofa 
solid and experimental theory. | 

Beers which become bright of themselves, or by time 
alone, as well as those precipitated either by dissolved 
isinglass, or by more powerful means, each possess their 
respective properties in a certain latitude or number of 
degrees; and as these effects arise wholly from the Rete 
employed in drying the malts, and in forming the extracts, 
the following table will be of use to point out the limits, 


within which each drink may be obtained. 
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A TABLE, shewing the tendency beers have to 
become fine, when the malt, in drying and ex- 
tracting, has been impressed with heats, the 
medium of which answers to the following 
degrees, supposed to be brewed and kept in 


the most eligible manner. 


Deg. 

TIS E VV ai bertee terete nese ; : 

ve . ue Letra Latitude of 

124 Inclining to yellow, 4 ; musts which 

SO COW oho ceeteeeee 2 Months. fine sponta- 
3 neously. 

Pee LAG VELOW, \ ccpeecaccs 4 Months, | 

IGS “AmMberseee ocak: 6 Months. Ttadareee 

143 Light brown, ............ 8 Months. ~ musts which 

PEOUBOW NN BE es . 10 Months. fine by pre- 

cipitation. 
152 High brown, ............. 12 Months 


Brown, inclining to) ) Latitude of 
1574 blake ees § 14 Months. heats which 


: t form 
High brown speck-) canno 
2 5 i 
162 { led with black. .... 16 Months musts, so as 
to answer 


pees 
167 Half brown half black 18 Months. | the intent 
J 


1 


171 Coffee color, ............ of becoming 


) 20 Months. wholesome 
Wie Blackie. 5.4. Lene 


beer. 


The difference between the heat for forming grapes, 
and the greatest heat which ripened them, affords to us 
the number of degrees-answerable to their constituent 


parts: the investigation of barley, in like manner, though 
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less important to our purpose, yet may, with some pro- 
priety, be admitted. 

Upon examination it will be found, barley ears, and 
the new grain begins to form (being still in possession of 
its flower) about the same time with us as grapes do, in 
June ; when we found the mean heat of the air in the 
shade to be 57.60 degrees. 

Barleys in general are mowed from August to Sep- 
tember; so that, in their growth, they are benefited 
by the whole of our summer’s heat, and for like reasons 
as in page 59, we estimate this 61.10 degrees: 3.50 de- 
grees then would be the number of their constituent 
parts, taken from the degrees of heat in the shade, and 
which perhaps would be different if the actual sun-shine 
heat and what is reflected from the earth, were accounted 
an Barleys are annuals, unbenefited by the whole of 
the autumn sun; but, after being mowed, they are 
stacked, retaining still much of their straw, leaves, and 
outward skins. In these heaps they heat, more or less, 
according to the condition in which they were housed ; 
and which heat may reach to 120 degrees or more, but 
in general is equal, or somewhat superior, to that of our 
bodies. The properties of the grain, by this means im- 
proved, ripen, and from hence are more capable of pre- 
serving themselves. This might be a reason why a far- 
ther allowance should be made to the number of decrees 


denoting their constituent parts: how much, by a very 
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ereat number of observations, made from the germina~ 
tion, ripening, to the stacking of the barley, in many 
years, and in many cases, might probably be ascertain- 
ed; but the difficulty of doing this, and afterwards the 
impossibility of complying with the information such 
enquiries would afford, and the little need there is for it, 
as nature has allowed a considerable latitude for our de- 
viating from what may be styled perfection, without 
any sensible injury: these circumstances render such 
enquiries unnecessary, if not fruitless. 

Vegetables, but more particularly barley, from their 
first origin to such time as they might be ultimately sepa- 
rated by fire, may be divided into different periods ,accord- 
ing to the distinct properties belonging to each, (and each 
of these require again a more exact enquiry.) Barley is 
under the act of germination, so long as the acrospire or 
stem is within the outward skin of the parent corn; this 
excluded, it vegetates so long as it receives nourishment 
by the interposition of its roots. It may be said to be in 
a state of concentration, when receiving but little or no 
support from the earth, yet it is acted upon by such heats 
as do not exceed what it might bear in the vegetative 
period; and in that of inaction, when, by the power of 
heat, it is placed in a passive state. Now malt is barley 
germinated, and, by a quick transition, is impressed with 


heats superior to those admitted in vegetation, and such 
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us places the corn in a state of inaction. In the be- 
ginning of the process of malting, the more tenacious 
oils, together with some salts, are excluded from the 
body of the grain, to form the vessels requisite to for- 
ward the growth of the future plant. What remains in the 
parent grain (that choice food, at first necessary to the in- 
fant barley) are saccharine salts, alone applicable to the 
brewer’s purpose, and of the nature and quantity of 
which, he ought to be well acquainted. To retain these, 
and prevent a waste thereof, the germinated corn is 
placed in such heat, as destroys the union between its 
parts, from whence it becomes inactive. When this 
intent is obtained by the least heat capable of effecting it, 
the malt retains both its color, and the whole of its pro- 
perties. 

Vegetables, in no part of their growth, are ever affect- 
ed by heats so great as to disperse their constituent parts ; 
on the contrary, by natural heats, in general they are im- 
proved. The whole of their elements then, must be niea- 
sured from the first degrees which form them, to the last 
which procure their highest perfection ; and in climates 
where they are not benefited by the whole of such heat, 
their properties must be accounted only so many degrees, 
as in such places are between the extremes of their ger- 
mination and maturation. Alike with malt, their whole 
number of constituent parts, denoted by degrees of heat, 


must be so many as are comprehended between that de- 
] 


———. 
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gree which leaves it in possession of the whole of their 
elements, and the first heat which excludes a part 5 for 
malt more dried than this, being less perfect, and losing 
some of its properties, fewer must remain. 

The degree. of heat which in malt divides the period 
of germination from that of inaction, we have found to 
be 119; the grain then is perfectly white, and shews little 
if any sign of effervescence; the first change, fire occa- 
sions therein, is to impress it with a light yellow color; 
this takes place at 129 degrees of heat, an alteration 
which can proceed from no other cause, but, in removing 
its original whiteness, to have expelled some of its pri- 
mitive parts. The difference then between these two 
numbers of 10, specifies, in degrees of Fahrenheit’s scale, 
the number of properties constituting barley, malt. 


It must be confessed this is establishing a principle of 


the art of brewing, upon the uncertain report of our 


senses, as perhaps our sight may deceive us in fixing 
tIns change of color exactly at 129 degrees ; but we 
know white and black to be the two extremes of the 
dryness of malt, and that the middle color between them 
ss brown, which being compounded of yellow and red, 
these four tinges, equally divided, as we have done in the 
foregoing tables, will corroborate our fixing the teint of 
yellow at this degree. The table shewing the tendency 
beers have to become fine, was formed from experiments 


made on brewings, whose governing medium heats were 
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from 134 to 148, the proportion in point of time given 
by these, justifies the division between immediate pelluci- 
dity, at 119, and that taking place at two months, 
or 129 degrees. So from hence we may be satisfied, 
however an absolute perfection cannot be depended 
upon, yet this being the most exact division our senses 
afford, it approaches so near to truth, that if any mistake 
remains, it can be but trivial, compared to the latitude 
of errors, fermentation and time correct. But this num- 
ber, 10 degrees, denoting the quantity of fermentable 
parts, must lessen in proportion as a continued, or a 
greater heat deprives the grain of more properties. A 
speedy spontaneous pellucidity is the effect of the 
whole fermentable parts ; malt affected by heat, convey- 
ed either through air or water, or through both, (so the 
medium of these exceeds not 138 degrees,) if assisted by 
the acids gained to the drink by long standing, such will 
obtain transparency. Beers, then, intended to be formed 
of themselves to become fine, in the calculations used to 
discover their elements, so many of the members of the 
constituent parts must be implied, as corresponds with 
the time the beer is intended to be kept; but when 
beers are made intentionally to require precipitation to 
become fine, in such proportion as we purpose to impress 
Opacity on the drink, we must, in the calculations made 
to discover the temperature of the extracts, imply only 


so many of the constituent parts, as correspond to the | 
I 
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medium heat. which will occasion this foulness. These 
few observations shew the necessity of establishing this 
fundamental doctrine, the use of which will obviously 
appear in practice. 

Thus does the success of this art depend on the instru- 
ment so often mentioned, which, by indicating the ex- 
pansions caused by different heats, becomes a sure guide 
in our operations. I shall now close this account, by 
comparing with the principles here laid down, the de- 
fects which we, but too often, meet in barley when 


malted. 
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SECTION XIII 


OBSERVATIONS ON DEFECTIVE MALTS. 


IN the preceding enquiry, some of the defects of malt 
have been occasionally mentioned: but as a perfect 
knowledge of the grain, especially when it has under- 
gone this process, is a matter of no small concern to the 
brewer, I shall now bring such defects into distinct view, 
both to compare them with the foregoing principles, and 
that the knowledge of them may be more at hand, on 
every occasion, when wanted. 

Every different degree of heat acting on bodies causes 
a different effect: and this varies also, as such heat is 
more or less hastily applied. The growth of vegetables 
is in general submitted to these laws: but yet I conceive 
there is some difference between germination and vege- 
tation, which I beg leave to point out. The former 
seems to be the act caused by heat and moisture, while 
the plume or acrospire is still enveloped within the tegu- 
ments of the parent corn, and it is most perfectly per- 
formed by the gentlest action, and consequently by the 
least heat, that is capable of moving the different princi- 
ples in their due order, Vegetation, again, is that act 
which takes place when the plant issues forth, and, be- 
ing rendered stronger by the impressions of the air, be- 


I 2 
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comes capable of resisting its inclemencies, or the 
warmth of the sun-shine, Germination is the only act 
necessary for malting, the intention being solely to put 
in motion the principles of the grain, and not to rear up 
the embryo toa plant. Now, as this begins in barley at 
the degree where the water first becomes fluid, or nearly 
SO, the cold season, when the thermometer shews from 
about 32 to 40 degrees, would seem the most proper for 
this purpose. How far its latitude may with propriety 
be extended, experience alone can determine. Malt- 
sters continue to work so long as they think the season 
permits, and leave off generally in May, when the heat 
of the water extends ata medium from 50 to 55 degrees. 
But the nearer they come to this medium, with the 
greater disadvantage must they malt: as, by such 
warmth, the vessels of the corn are much distended, the 
motion of the fluids violent, and the finer parts too apt 
to fly off. Thus the coarser oils gaining admittance, the 
glandular parts become filled with an ‘impure and less 
delicate sulphur, which, instead of a sweet, inclines to a 
bitter, taste. This is so manifest, and so universally ex- 
perienced, that, in general, brewers carefully avoid pur- 
chasing what is termed latter-made malts. 

Malt, which has not had a sufficient time to shoot, so 
that its plumemay have reached to the extent of the inward 
skin of the barley, remains overburthened with too large 


a quantity of earth and oils, which otherwise would have 
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been expended in the acrospire and radical vessels. All 
those parts of the corn which have not been separated, 
and put in motion by the act of germination, will, when 
laid on the kiln to dry, harden and glutinize: no greater 
part thereof will be soluble in water, than so far as the 
stem or spire of the barley rises to, or very little farther, 
and as much as is wanting thereof will be lost sto the 
strength of the drink. 

When malt is suffered to grow too much, or until the 
spire is shot through the skin of the barley, which is not 
often the case, though all thatis left be malt, that is, con- 
taining salts dissoluble in water, yet as too large a por- 
tion of oils has been expended out of the grain, such 
malts cannot be fit to brew drinks for long keeping.— 
There is, besides, a real loss of the substance of the corn, 
occasioned by its being overgrown. 

Malt, the germination of which has reached and been 
stopped at the proper period, and has been duly worked 
upon the floors, if not sufhciently dried on the kiln, even 
though the fire be excited toa proper heat, retains many 
watery parts. ‘The corn, when laid together, will be apt 
to germinate afresh, perhaps to heat so as to take fire ; 
should not this extreme be the case, at least it must crow 
mouldy, and communicate an ill flavor to the drink. 

Malt, well grown, and worked as before, but over- 
dried, though with a proper degree of heat, will become 
of so tenacious a nature, as to require a long time before 

V3 
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it can admit of the outward impressions of the air to 
relax or mellow it, that is, before it is fit to be 
brewed with all the advantages it otherwise would 
have; and in proportion as it has black specks on be- 
ing masticated, so much of its parts being charred is a 
diminution to the strength of the liquor, besides impress- 
ing it with a burnt or nauseous taste. 

Malt, dried on a kiln not sufficiently heated, must require 
proportionably a longer time to receive the proper effect 
of the fire; the want of which will bring it into the 
same state as malt not thoroughly dried. 

If too quick or fierce a fire be employed, instead of 
gently evaporating the watery parts of the corn, it torri- 
fies the outward skin, divides it from the body of the 
grain, and so rarifies the inclosed air as to burst the ves- 
sels. Such is called blown mat, and, by the internal 
expansion, occupies a larger space than it ought. If 
the fire be continued, it causes its constituent parts to 
harden to the consistence of a varnish, or changes it 
- into a brittle substance, from whence the malt is said to 
be steely and glassy : it dissolves but in a small propor- 
tion, is very troublesome and dangerous in brewing, 
and frequently occasions a total want of extraction ; by 
the brewery termed, sedting the grist. | 

Malt, just, or but lately, taken from the kiln, remains 
warm for a considerable time. Until the heap becomes 


equally cool with the surrounding air, it cannot be said 
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to be mellow, or in a fit state to be brewed: its parts 
being harsh and brittle, the whole of its substance can- 
not be resolved, and the proper heat of the water, which 
should be applied to it for that purpose, is therefore 
more difficult to be ascertained. 

The practice of those maltsters, who sprinkle water on 
malt newly removed from the kiln, to make it appear as 
having been made a long space of time, or, as they say, 
to plump it, is a deceit which cannot too much be ex- 
posed. By this practice, the circumstance of the heat, 
and harshness of the malt, is only externally, and in ap- 
pearance, removed, and the purchaser grossly imposed 
on. ‘The grain, by being moistened, occupies a greater 
volume, and, if not speedily used, soon grows mouldy, 
heats, and is greatly damaged: 

The direct contrary is the case of malt which has 
been made a long time: the dampness of the air has re- 
laxed it, and so much moisture has insinuated itself into 
the grain, that some doubt must arise how much hotter 
the mash should, for this reason, be. Yet, supposing no 
distemper, such as being mouldy, heated, or damaged 
by vermin, it is observed, malt, under this circumstance, 
may more certainly be helped in brewing, than those 
just abovementioned. 

From what has been said, it appears how necessary it 
is to procure malt which has been properly steeped, 
germinated to its true pitch, and dried by a gentle, mo- 

14 
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derate heat, so as the moisture of the corn be duly evapo- 
rated, then cured by just so much fire as to enable it to 
preserve itself a due time, without being blown or burnt. 
How easy it is to regulate this process in the cistern, in 
the couch, on the floors, and on the kiln, when the mal- 
ster intends no artifice to save his excise, I need not 
say; but with what certainty and ease the whole might 
be carried on by the help of the thermometer, I leave 
such to determine as are modest enough to think, that 
the art may be brought to more accurate rules than 
those of the bare report of our unassisted senses. As 
such rules may easily be deduced from the principles 
here laid down, I shall not be more particular in shewing 
their application, as not being my immediate purpose, 
nor my business as a brewer: nor have I leisure, or the 
conveniency of a malt house, to make experiments of this 
sort ; yet with truth it may be said, that such as would 
not be disappointed in their brewing, must take care 
not to be deceived in their malt. This, however, being 
but too frequently the case, we should constantly be on 
our guard against its defects, and know how to cor- 
rect them. If it is treated in the same manner as if it 
was perfect, the well-malted parts alone will be di- 
gested. If too slack dried, it may be corrected by 
an addition of heat, if over-dried, or injured by fire, 
it may proportionably be helped. By applying the 


thermometer to the extracts, more particularly to. the 
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first, the brewer thereby will be informed, to a sufficient 
degree of exactness, of the defects he can mend, and 
hardly be ever at a loss for the properest means to work 
the grain to the greatest advantage. 

As far as we have proceeded in our enquiry, though 
some satisfaction must arise from our being enabled to ac- 
count for the greater part of the process of brewing, yet 
it may be observed, even with the assistance of the thermo- 
meter, as yeta geometrical exactness, inmany respects, 
has not been attained ; but nature, when the interest and 
ncessities of mankind are the object, apparently has sup- 
plied our wants, and rectified our defects. In this art, 
fermentation, when allowed to display itself, corrects all 
our errors to a considerable latitude, though as yet, of 
this act, it may be said we scarcely conceive its cause, 


or properly discern its effects. 
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PART Ii. 


THE 


PRACTICE OF BREWING. 


Brrore I enter upon the practical, and indeed most 
important, part of this work, it will not be improper to 
give a distinct, though general, view of the different 
parts it is to consist of. 

To extract from malt a liquor, which, by the help of 
fermentation, may acquire the properties of wine, is the 
general object of the brewer, and the rules of that art are 
the subject of these sheets. 

An art truly very simple, if, according to vulgar opi- 
nion, it consisted in nothing else than applying warm- 
water to malt, mashing these together, multiplying the 
taps at discretion, boiling the extracts with a few hops, 
suffering the worts to cool, adding yeast to make it fer- 
ment, and trusting to time, cellars, and nostrums, for 
its taste, brightness, and preservation ! 

A few notes and observations, such as are too often 
found to be foisted under the articles of beer and brew- 


ing, in some books of agriculture and others of cookery, 
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might be sufficient, were the place and constitution of the » 
air always the same, the materials and vessels employed 
entirely similar, and lastly, the malt drinks intended for 
the same use and time; but, as every one of these parti- 
culars is liable to variations, and can be complied with, 
only by the application of different determinate heats ; 
was the artist to submit himself to loose, vague, and erro- 
neous directions, like those above mentioned, they would 
only serve to deceive him, and his case would be but little 
mended, if he trusted to indefinite signs, and insufficient 
maxims, in his deviation from them. 

A more certain foundation has been laid down in the 
first part of this treatise, and the principles there esta- 
blished will, I trust, in all cases, answer our ends, pro- 
vided we make use of proper means to settle their appli- 
cation. ‘The most elegible means to effect this, must be 
to follow, as near as possible, such plan, which the ra- 
tional brewer would, in every particular circumstance, 
sketch to himself, before he proceeded to business. His 
first attention ought to be directed not only to the actual 
heat of the weather, but also to that which may be ex- 
‘pected in the season of the year he isin. The grinding 
of his malt must be his next object, and as the difference 
of the drinks greatly depends upon that of the extracts, 
he cannot but chuse to have distinct ideas of what may 
be expected from the amount of the heat of them. Hops, 


which are added as a preservative to the extracts form too 


s 
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important a part to be employed without a sufficient 
knowledge of their power. The strength of malt liquors 
depending principally on their quantity or lengths, it is 
necessary to ascertain the heights in the copper, to an- 
swer what, on this account, is intended, The difference 
in boiling, for different drinks or seasons; the loss of 
water by evaporation; the proper division of the whole 
quantity of this element employed, and, in proportion to 
such division, that of the heat to be givenin each part of 
the process ; the means to ascertain these degrees, by de- 
termining what quantity of cold water is to be added to 
that, which is at the point of ebullition, come afterwards 
under his consideration. ‘The manner and time of mash- 
ing, the many expected incidents which must produce 
‘ some small variations between the actual and the calcu- 
lated heat of his extracts, it will be incumbent upon him 
to make a proper estimation and allowance for. To dis- 
pose of the worts in such forms and at such depths, as may 
render the influence of the ambient air the easiest and 
most efficacious, and then, by the addition of yeast, to 
provide the drink with that internal and most powerful 
agent it had lost in boiling, are the next requisites. Fer- 
mentation, which follows, and which the brewer retards 
or forwards according to his intentions, completes the 
whole process ; after these necessary precautions, to com- 


pare his operations with those of the most approved prac- 
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titioners in his art, and to find himself able to account for 
those signs and established customs, which before were 
loosely described, authoritatively dictated,and never suf- 
ficiently determined or explained, must be to him an ad- 
ditional satisfaction. As precipitation is requisite in cer- 
tain cases, the common methods for effecting it should be 
known, and likewise the means practised among coopers 
to correct the real or imagined errors of the brewer, in 
order to render the drink agreeable to the palate of the 
consumers, will naturally lead him to consider what true 
taste is, and by gmploying the means, by which it may 
safely be obtained and improved, he will have done all in 
his power, to answer his customers expectation, and to 
secure his success. 

‘This arrangement, which appears the most simple, is 
that, which the reader will find observed in the following 
sections. The proper illustrations of tables and exam- 
ples have not been omitted, and from the complete plans 
for brewing, under two forms of the most dissimilar kind, 
it will be found the rules are adapted to all circum- 
stances, and applicable to every purpose. 

I must here add somewhat in justification, for publish- 
ing what may be said to be the mysteries of an art, often 
too cautiously precluded from the sight and attention of 
the public; but every art and science whatever have 


equally been laid open, and from such communication 
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received greater improvements, and become more useful 
to mankind in general, and the professors of them in pars 
ticular. - If attention is given to the rules and practice 
here laid down, it willbe found that the brewer, from the 
large quantities he manufactures, from repeated experi- 
ence, from the conveniency of his utensils, and more 
than all, from the interest he has to be well acquainted 
with his business, is most likely to be successful, in pre- 
ference to any one else, and therefore can have no reason 
to be displeased on being presented with a theory and 
practice, which, far from being the sole right of the 
brewery, the discovery of the principles were certainly 
the property of the author and of his friends, whose names 
would do his work honor if mentioned. From the ap. 
plication of these principles, being convinced of their 
exactness and facility in practice, he offers his labor to a 
trade he esteems, with no other view than the hope he 
entertains of being of some service to it and to the 
public. 

If, notwithstanding repeated endeavours, some things, 
in this treatise, should appear out of their places ; others, 
in more than one ; if redundancies, chiefly occasioned by 
the natural temptation of accounting for particular ap- 
pearances, have not always been avoided ; if inaccuracies 
should now and then have escaped me, let it be remem- 


bered (by the good-natured it certainly will) that, in 
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new and intricate subjects, digressions and repetitions * 
are in some measure allowable , that an over-fulness is pre- 
ferable to an affected and often obscure brevity, and that 
the improvement of the art, rather than the talent of 
writing, must be the brewer’s merit, and was my only 


aim, 
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SACe TEGINE GE 


OF THE HEAT OF THE AIR, 


AS IT RELATES TO THE PRACTICAL PART OF BREWING; 


LN and about the city of London, the most intense cold 
that has been observed is 14 degrees, and the greatest 
heat has made the thermometer rise, in the shade, to 89. 
Within these limits are comprehended all the fermentable 
degrees, and consequently those necessary for carrying 
on the process of brewing. If the lowest degree proper 
for fermentation be 40, and the highest 80, the medium 
of these two would, at first sight, appear to be the fittest - 
for this purpose; but the internal motion, necessary to 
carry on fermentation, excites a heat superior to the ori- 
ginal state of the must by 10 degrees. Hence, if 60 de- 
grees be the highest eligible heat a fermenting must 
should arise to, 50 should be the highest for a wort to 
be let down at, to begin this act; which heat can only 
be obtained, when that of the air is equal thereto, so that 
it denotes the highest natural heat for beers and ales to be 
properly fermented. With regard to the other extreme, 
or the lowest heat, however cold the air may be, as the 
worts, which form both beers and ales, gain, by boiling, 
a degree greatly superior to any allowed of in fermenta- 
tion, it is constantly in the artist’s power to adapt his 
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worts to a proper state. The brewing season, then, may 
justly be esteemed all that part of the year in which the 
medium heat of the day is at or below 50 degrees: this, 
in our climate, is from the beginning of October to the 
middle of May, or 32 weeks; the most elegible period 
of time for brewing all kinds of beers. 

But, as many incidents often make it necessary to ex- 
tend these limits, the only time for venturing to comply 
therewith is, when the medium heat of the season is at 
55 degrees; by which, six weeks more may be obtained. 
But, under these circumstances, the quantity of beer 
brewed should be less, that the worts may cool more rea- 
dily, by being thinner spread ; and, to gain more time, 
the brewing is best carried on with two worts only: 
taking these precautions, and beginning early in the 
morning, the first wort, by laying long enough in the 
coolers, will, towards evening, be brought to a heat of 
55 degrees. The night, in this season of the year, be- 
ing generally colder by 10 or 12 degrees than the me- 
dium heat of the whole 24 hours, the second worts may 
be reduced to a cold of 43 degrees: the mean of 55 and 
43, being 49 degrees, would be the real heat of the worts 
in'the ton; and with 10 degrees more, (the heat gained 
by fermentation,) still it would not reach 60 degrees, 
the highest fermentable heat, beers intended to preserve 
themselves long should arrive to ; but so near would it 


be to this, and so little is the uniformity of the heat of the 
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air to be relied on, that necessity alone can justify the 
practice of brewing such drinks, when the heat of the 
air is so high as 55, consequently, where it exceeds this, 
it should never be attempted. 

As the extractions are made by heats far superior to 
any natural ones, though the actual temperature of the 
air neither adds to, nor diminishes from, their strength, 
yet it is to be known for the following reason, The 
proper heat given to the mash is by means of cold 
added to boiling water ; and cold water generally: is 
of no other heat than that of the air itself. Indeed, 
when the cold is so intense, as to occasion a frost, and 
to change water into ice, that which is then used for 
brewing, being mostly drawn from deep wells, or places 
where frost never, or but seldom, takes place, may be 
estimated at 35 degrees, and this will be sufficiently 
exact, 

The following table shews the temperature of the air 
for every season in the year, and confirms what I have 
just now said concerning the season proper for brewing, 
and the actual heat of the water. It was deduced from 
many years’ observations, made with very accurate. in- 
struments, at eight o’clock in the morning, the time tn. 
which the heat is supposed to be the medium of that of 


the whole day. 
K 2 
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A TABLE, shewing the medium heat, for every 
Season of the year, in and about London, de- 
duced from observations made from 1753 te 
1765, at eight o'clock each morning. 


Degrees. Degrees 
January vpee 39 LiNhy fF .ciet be ke 
3 ap us) 0 a Real a 
TOR ce aif (97 LOD ete aU Get of 
February 1 . August .. 1 
se 51 ; 59’ 89 
abi are EO cnaseanee ico 
1E : 58) 48 
40st. ou | LO oy 31 | 
March . Septemb: 1 
ni 99 55’ 17 
ESE Ea Loose oS 
eas §r4 54 ¥3 
cess LO eee 
set 10.8 3 October 1 
vile $3 fete 66 
tO. ee. 183 TO sia een ig) 
46’ O04 46. 712 
O* Ms. 30 tO te ay auf $a. 
PRAT, 1 Novemb. 1 
cb O05 42' 26 
pe. 15 toe: oe 
53’ 67 39' 40 
>t COL etek 309 
June . 1 Decemb. 1 
5ST 20 38 61 
Be ahhh 15 LD iwssnaeee cay 
‘14 37) 54 
Sri oe pO tO Gere ton 
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To ascertain the authority of this table, and to make it 
useful to several purposes, I have carried to decimals 
the mean numbers resulting from my observations.— 
But such an exactness has been found, in the practice of 
brewing, to be more troublesome than necessary. If 
have therefore constructed another table, similar to the 
former, but where the fractions are omitted, and the 
whole numbers garried on from five to five. The heats 
of the Jatter end of October, and beginning of Novem- 
ber, have here been set down rather higher than they — 
really are ; as, at this time of the year, the hops fit to 
brew with are old and weak, and I could not devise any 


means more easy to allow for their want of strength. 
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A TABLE, shewing the medium heat of she air, 
in and about London, for every season of the 


year, applicable to practice. 


Degrees. Degrees. 
January 1 JOLY setso5 ek 
35 bso 
CO evan ose ~ 15 10s aecmese 15 
BD bso 
£0 eae 31 Toa sae 31 
February 1 August 1) 
35 i 
TO ..seves » 14 FOU. te. 15 
hao bec 
1052343: . 28 LOS, toseae 31 
March.... 1 Septemb. 1 
40 55 
bo nla 15 EL Pann 
. 
tate ee, 3] LOC is 30 
Aprile 1 October 1 
45 50 
LO va aeeeske 15 COM Sieur id 
‘4 2 
EO yeasaes 30 LO serie oe 31 ‘ 
EY fo ys > 1 Novemb. 1 
jo bas 
COB reesce 15 2 tO ineweeree 15 
40 
CO vexeseses 31 5 WO Seeetans mh 
June ...... I December } 
too 140 
C0 saiessvere 15 foes: 153 
boo ss 
tO. .oibeans 38 toca 314 
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As nothing is so inconstant as the heat of the air, we 
are not to be surprised when it deviates from the progres- 
sion specified in the table. The flowing water used in 
the brewery, at the coldest seasons, we have fixed at 35 
degrees, and the highest heat in the air, to carry on the 
process for beers brewed for long keeping, at 55 degrees. 
The length proper to be drawn, or the quantity of beer 
to be made from each quarter of malt being fixed, the 
brewer, at any time, has it in his power to make calcu- 
lations for brewings, supposing the mean heat of the air 
to be at 35, at 40, at 45, at 50, and even at any‘ degree 
of heat whatever, so as never to be unprovided for any 
season. Water, being a body more dense than air, re- 
quires some time to receive the impressions either of heat 
or cold, for which reason the medium heat of the shade of 
the preceding day, will most conveniently govern this 
part of the process, unless some very extraordinary 
change should happen in the atmosphere. ‘This must 
make the business of the artist, in this respect, very easy, 
as, in the course of his practice, he will have only to cor- 
rect the little changes that occasional incidents give rise 
to ; and the calculations will answer all his nurposes so 
long as the lengths of beer to be brewed from the same 
quantity of malt remain unaltered, and with very little 
variation and trouble, when the coppers employed, by 
being changed, are of different dimensions. 

- The best method to know the true heat of cold water, 
K 4 
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would be to keep a very accurate and distinct thermo- 
meter, in the liquor back ; but as this, in every place, 
is not to be expected, and inaccuracies must arise from a 
change in the air, to prevent their consequences in prac- 
tice, we must have recourse to experience. This has 
taught us that a difference of 8 degrees, between the ac- 
tual heat of the water, and that from which the brewing 
was computed, will produce, inthe first extract, a differ- 
ence of four degrees. 

Most brewers’ coppers, though they vary in their di- 
mensions, are generally made in proportions nearly 
uniform ; the effect of one inch of cold water more or 
less, will therefore nearly answer alike, that is, it will 
alter the heat of the tap, by 4 degrees. But this will 
only hold good in such cases, where the water is in the 
same proportion to the volume of the grist, In brewing 
brown beers, or porter, three worts are generally made ; 
the extracts therefore must be of different lengths from 
what they are in beers brewed at two worts only. In 
this case, the quantity of water for the first wort, is less 
than it otherwise would be; and what must be allowed 
for the first mash, to wet the malt, is so much as to oc- 
casion the second, or piece liquor, to be proportionably 
less also; as it is of great consequence, if the first tap 
doth not answer to its proper degree, that the second 
should be brought to such a heat, as to make up the me- 


dium of the first and second extracts, the second, or piece 
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liquor, by reason of its shortness, is more conveniently, 
and more exactly tempered in the little copper ; and one 
inch cooling in, is in this case found, both by calculation 
and experience, to occasion a difference of one degree 
of heat only in the mash. 

One of the principal attentions, in forming beers and 
ales of any sort whatever, is that they may come to their 
most perfect state, at the time they are intended to be 

‘used. Common small beer is required to be in order, 
from one to four weeks, and as it is impossible to pre- 
judge the accidental variations, as to heat and cold, that 
may happen in any one season of the year, it is rational 
to act up to what a long experience has shown, is to be 
expected, and to mix such quantity of cold water with 
that, which is made to come to ebullition, as to bring 
the extract to the degree fixed for each particular season, 
let the heat, at the time of brewing, vary therefrom, in 
any degree whatever. 

In treating on the subject of air, in the former part of 
this work, I observed the effect it had in penetrating the 
parts of the malt, or in the technical term used by 
brewers, in slacking it. As such is the case, when the 
grain is entire and whole, it is more so when ground, and 
experience teaches us, that, when malt has been about 
24 hours from the mill, the dampness it has imbibed is 
equal to half an inch more of cold water added to that 


which is to be made to boil for the first liquor, and pro- 
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duces therefore a diminution of 4 degrees in the heat of 
the tap*. 

An effect, somewhat resembling this, is caused by 
the impression of the air on the. utensils of a brewhouse, 
which are not daily used ; the heat received from a fore- 
going process has expanded their pores, and rendered 
them more susceptible of cold and moisture. From this 
circumstance, the heat of the first mash will be affected 
in a proportion equal to haif an inch less cooling in, or 
in the space of 24 hours, to 4 degrees of heat. 

The time of the day, in which the first extract is made, 
becomes another consideration; for as 8 o’clock in the 
morning is the time of the medium heat in the whole 24 
hours, the other hours will give different degrees. When 
a first mash is made about 4 o’clock in the morning, the 
following table shews the difference between the heat at 
4 and 8 ; that of the other hours, in the like case, may be 
learned by observation. It has been observed, that, in 
the cold months, from the sun’s power being less, the 
heat of the. day and night are more uniform, and also 
that the coldest part of the 24 hours is about half an hour, 
or an hour before sun-rising. I have judged it conveni- 
ent to place, in the same table, the several incidents af- 


fecting the first extract. 


* I chose this manner of expressing the quantity of moisture receiv- 
ed in ground malt from the air, as it is the most easy for the direg- 
tion of the first extract. 
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Inc1pENnTS occasioned by the air affecting the 


heat of the first extract, to be noticed more 


particularly, when 


small beer is brewed, as 


the quantity of water is then greatest, and 


the mash more susceptible of its impressions. 


Morning at 4 o’clock 


\ COME hn een Or oem 0 


(Wectober c.slesccsese ay. 2 4, 
WNOVEMDET ...00-cee-ce0e0- 2 


- December ......,..00scees 6) 


Utensils, for want of be- 
ing used, in 24 hours 
lose 4 degrees of heat, 
equal to half an inch of 
cold water. 


Malt, which has been 
ground 24 hours, im- 
bibes moisture equiva- 
Jent to half an inch, 
which lessens the heat 


by 4 degrees. 


The difference between 
the actual heat of the 
air, and that naturally 
expected is to be al- 
lowed in proportion of 
8 degrees to one inch 
cooling in. 


Malts, from having been 
long kept, or old, 
become considerably 


slacked. 


Colder by so many degrees than at eight o’clock in the morning. 
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Before we quit this subject, it may not be improper to 
observe, that, in the hottest season, and in the hottest 
part of the day, the difference between the heat of the 
air in the shade, and that in the sun’s beams in and about 
London, is nearly 16 degrees, and also that cellars or re- 
positories for beers, are, in winter, generally hotter by 
ten degrees, than the external air; and in summer, 


colder, by five. 
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5 CE LOWN ofl: 


OF GRINDING. 


Mar must be ground, in order to facilitate the 
action of the water on the grain, which otherwise would 
be obstructed by the outward skins. Every corn should 
be cut, but not reduced to a flour or meal, for, in this 
state, the grist would not be easily penetrable. It is 
therefore sufficient that every grain be divided into two 
or three parts, nor is there any necessity for varying this, 
for one sort of drink more than another. In every brew- 
ing the intention of grinding is the same ; and the trans- 
parency of the liquor, mentioned by some on this occa- 
sion, depends, by no means, on the cut of the corn. 

It has been a question, whether the motion of the mill 
did not communicate some heat to the malt ; should this 
be the case, it can be but in a very small degree ; and, 
what may arise from hence, will be lost by shooting the 
grain out of the sacks, or uncasing the grist into the mash 
ton. Of late years it has been recommended, instead of 
grinding the malt, to bruise it between two iron cylin- 
ders : if, by this means, some of the fine mealy parts are 
prevented from being lost in air, it must be very incon- 

‘ siderable, and, perhaps, not equal to the disadvantage 


of the water not coming in immediate contact with 
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the flour of the grain. In brewing, not all, but only a | 
certain portion of the constituent parts of the malt are 
requisite ; these, heated water alone is sufficient to pro- 
cure, so that, upon the whole, the difference between 
bruising and grinding the grain can be of no great con- 
sequence, 

We have before observed, malt, by being ground and 
exposed for some time to the air, more readily imbibes 
moisture than when whole, and the dampness, thus ab- 
sorbed, being in reality so much cold water, a grist, that 
has been long ground, is capable of being impressed with 
hotter waters than otherwise it would require. In country 
places, where the quantity brewed consists only of a few 
bushels of malt, and make so smal] a volume as to be in- 
capable to maintain an uniform heat, where the people 
are ignorant, that a certain degree is necessary to form a 
proper extract with; and where, instead of this, boiling 
water is indifferently applied, the effects of these errors 
are in some measure prevented, by grinding the malts a 
considerable time, as a month or six weeks before the 
brewing, and by the excess of fire readily escaping from 
so small a quantity. This method, from the inconstant 
state of the air, and from the impossibility of acting up. 
to rule, must be very uncertain and fortuitous, so that 
few or no arguments are necessary to explode it. The 
truth is, the merit of country ales, so often mentioned, 


proceeds from the forbearing to use the drink, but when, 
. 1 | 
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it is in the fittest state. Thus time not only corrects the 
errors of the operators, but also gives them, in the eyes 
of the consumers, the credit of an extraordinary know- 


ledge and unmerited ability. 
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SECTION HL 


OF EXTRACTION. 


Fire impressed on malt, either through air or water, it 
is true, has similar, effects as to preservation, but the fact 
is not the same as to taste: the sweet, the burnt flavor, 
or the proportion of both, the malt originally had, sensi- 
bly appear in’ the extracts; but water heated to excess 
will not, in extracting pale malt, communicate to the 
worts an empyreumatic taste; whether this proceeds- 
from some acid parts, still residing in the heated waters, 
which might help the attenuated oils to tend towards a 
sweet, or from other reasons, is not easily determinable ; 
certain it is, the foundation of taste in malt liquors is in 
the malt itself. 

The basis of all wines is a sweet: this circumstance ~ 
for brewing beers agreeable to the palate must always be 
attended to. Next to this, it is required that the liquor 
should possess all the strength, it can fittingly be made © 
susceptible of. Pale malt, as it retains the whole virtue 
of the grain, yields the strongest beers. The finest oils 
being fittest for fermentation, malt dried by fierce heats, 
in a great measure loses these, and what remains are not 
only coarser oils, less miscible with water, but such as _ 


bring with them the impressed taste of fire. 
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To answer the purposes of taste, strength, and preser- 
yation, from what has been said it appears, that the ex- 
tracting water must be of a heat superior to that which 
dried the malt; no other rule appears to direct in this, 
than to make choice of malt of such dryness, the delicacy 
of which has not been removed by fire, and such as will, 
at the same time, admit of a sufficient number of supe- 
rior degrees of heat, to extract all its fermentable parts ; 
that is (see page 124) malt whose dryness is nearly 19 
degrees less than the mean of the drying and extracting 
heats applicable to the purpose intended. 

As 119 degrees, the first heat forming pale malt, and 
at which it possesses the whole of its sweetness and vir- 
tues, may be said to be the lowest degree of dryness in 
the grain to form keeping beers with, so 138 degrees, 
above which the native whiteness of the grain is so sub- 
dued, as to remain but in a very small proportion, is the 
highest dried malt fit to be used for any purpose; from 
these premises the following table is formed, to shew the 
degree of dryness of malt, where taste and strength are 
equally consulted, to brew drinks capable of keeping 

themselves sound a long time, at any medium required. 

The proper choice of malt I thought necessary to 
point out, previous to entering more at large on the 
subject of extraction. This table, it must be observed, 
is in no wise directive for brewing common small beer, 
soon to be expended, that liquor depending on many: 

L 
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other. circumstances, of which notice will be taken im- 


mediately under that head. 


A TABLE, shewing the proper dryness of 
Malt, applicable to the mean of the drying 
and extracting heats under which keeping 


malt liquors should be formed. 


Mean degrees of dryness of malt Color of malt expressed 
and heat of extracts, in degrees. 
ET RE ORSE A Bt, ey RIAA Pe Poa 119 
14.0 >on DSS FORT 28a, LE PENNS 121 
Ea a SR Se Te ete 123 
Us ere ons 5 eee ae 125 
LAG oop tee a a se 127 
Eee Se rer Oe er one 130 
OS eas Conti a mec ee ian 132 
ERCP eee hah ener 134 
LO Mik en ees teed poles ore eee etn 136 
ee Te vases an cen Cake ernie we dies 138 


The subject to be resolved having been examined as 
to its dryness, we now come to the immediate matter for 
which this section was intended. 

Extraction is a solution of part, or the whole, of a 
body, made by means of a menstruum. In brewing, it 
is chiefly the mealy substance of the grain that is required 


to be resolved ; fire and water combined are sufficient to 
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perform this act. Water properly is the receptacle of 
' the parts dissolved, and fire the power, which conveys 
into it a greater or less proportion of them. 

When all the parts necessary to form a vinous liquor 
_ are not employed, or when more than are required for 
this purpose are extracted, the liquors must vary in their 
constituent parts, and consequently be different in their 
effects. This difference arises either from heat alone, or 
from the manner of applying it; and the properties of 
beers and ales will admit of as many varieties as may be 
supposed in the quantity of the heat, and in its applica- 
tion. But as the useful differences are alone necessary 
to the brewer, they may be reduced to the four following 
modes of extraction. 

First, that which is most perfect, and for which malt 
is chose of such dryness, in which it with certainty pos- 
sesses the whole of its constituent parts, and the extracts 
are made with such heats, as to give the beer an oppor- 
tunity to be improved by time, and to become of itself 
fine and transparent. 

Secondly, that from which, in order to obtain every 
advantage of time, strength, and fiavor, such extracts are 
produced as cannot become pellucid of themselves, but 
require precipitation. 

Thirdly, that which is intended soon to become in- 
tense, where soundness and transparency are for some 
short time expected, but not always obtained, because 


L. 2 
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brewed in every season of the year, and deprived of the 
advantages which age and better managements procure 
to the first. . 
Fourthly, that where the advantages of strength and 
pellucidity are to be procured in a very short space... 
These four modes of resolying the grain, being the 
fundamental elements on which almost every specie of 
drink is brewed, J must obstrve, the two first may be 
said to be an exact imitation of natural wines, in forming 
which, the principles we have laid down may fully be 
applied. The third is the effect of necessity, by which 
we are deprived of that time nature directs for properly 
producing fermented liquors, and where we are sub-- 
jected to many disadvantageous circumstances ; to guard 
against the consequences of which, we must rely, in some 
measure, upon opinion formed from observation alone ; 
and the fourth may be said to be art too precipitately 
carried on. Before I treat of them separately, it is re- 
quisite to mention a few general rules applicable to all. 
In the enquiry we made of the means which nature 
employs to form the juices of orapes, we found two re- 
markable circumstances: the first, a necessary lesser heat 
for the production of the fruit, and the second, a much 
greater for its maturation ; the former useful to incline 
the must to fermentation, the latter to raise therein such 
oils as should maintain it for some time in a sound state. 


But in all wines, an eyenness of taste is requisite to affect 


t 
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the palate with an elegant sensation ; and it may be obs 
served, the autumn and spring heats being nearly equal, 
so the first juices of grapes are formed by almost, uni- 
form impressions ; the summer heats, though stronger, 
act upon the same principle ; for though the grapes re- 
main upon the vine sonie part of the autumn, perhaps in 
this space they gain littlé more than the juicés prepared | 
by the summer’s sun: from whence the tastes of wine are 
more simple than otherwise they would be. Thus are 
we directed, that a first wort shail have the least share 
of heat of the whole brewing, and the last wort the 
greatest ; intermediate worts,; if any, must be propor- 
tioned to both, and if several maslies or extracts are made 
to compose a wort, these must be equal as to their heat; 
being careful at the sme time to preserve to the process 
the medium heat which is to govern the whole. By this 
means, we shall obtain our intended purpose; and place 
into the drink one and the same smooth taste. 

In the table* shewing the different effects produced in 
the grain by the different degrees of heat, the numbers; 
with respect to beers, express; not only the mean of the 
‘degrees of dryness the malt had, with those also of heat 
in the extracting liquors, but also is implied the power 
communicated by the hops, that is, it imparts to us, the 


idea of the whole combination. 


* Part I. Sect XII. p. 124. 
L 3 
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As malt liquers are made with different views, so must 
the principles on which they are formed be varied. 
Beers intended long to be kept, require more heat in their 
extracts, in order to produce such oils, or so many in 
quantity from the grain, as shall retard and delay the 
quick effects of fermentation ; and malt liquors, which are 
soon to be brought into use, claim an opposite manage- 
ment. This is imitating nature, for we have before ob- 
served*, the hotter the autumnal, the vernal and matu- 
rating heats are, with more power do the wines resist the 
impressions of time and the air; and we traced the rule 
which governed this variety, by an enquiry into the num- 
ber of degrees required to form the juices of grapes, and 
applied their number to discover the first and last: heats 
they were impressed with. In calculations to find out 
the heat to be given to water properly to resolve the malt, 
the same method must be followed, it being equally ne- 
eessary here to employ only such a proportion of the 
number of degrees which constitute the whole of the fer- 
mentable principles in malt that are needful to the pur- 
pose we would answer. We have said malts continue in 
possession of all their constituent parts from their first 
degree of dryness, 119 to 129. By age alone beers ob- 
tain spontaneous: pellucidity, when urged in the whole of 


their process with a heat so great as 138 degrees, preci- 


* See page 56, 
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pitation of art extends it to near 157 degrees, after 
which neither the acid parts furnished: by the air, nor 
art avails: an obstinate foulness is the result; from 
whence it may be concluded, that at or beyond this heat, 
so great a part of the fermentable principles is dispersed, 
as what remains in the grain has not power sufficient to 
produce transparency. The following table, founded on 
these principles, will hereafter be found directive to fix 
the first and last heats to be given to the extracts of 


malt. 


L 4 


s 
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A TABLE, shewing the quantity of ferment 
able principles residing in malts at their seve- 
ral degrees of dryness, or, the number of 
constituent parts which form beers in pro- 
portion to their properties*, specified in de- 
grees, and to be used in calculations, made to 
ascertain the proper heats to be given to the 
Jirst and last extracts of malt: 


Mean degrees of heat Constituent 


affecting malt. parts. 
ER pease {hit aeneeaD 
1A cutee ap gies Gets BO 
Se is Shaping os ope ge 
1S4dcady Re, er err ey | 
Cerne iret Ve tan tae 

elds eos. “Pi aa Re in 
LAB ees. Dep T RASPES Ss 
12 te he ae ee 
IST Wess ee se 
162 se. Serco a peer nt 3 
LOT eich Fits Oe ee 
V8 EARS ALS tii sea 
AC EPA Pam Sy Prey orgie LE 


' * For the properties answerable to the degrees, see page 124 . 
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Though beers and ales are divided into strong and 
small, this division regards only the proportion of the 
yehicle, and not that of the constituent parts. The same 
means, as to the heat of the extracts, must be employed, 
to form small beers, capable of preserving themselves 
sound for some time, as are used to make strong drinks ; 
for though a small liquor possesses more aqueous parts, 
the oils and salts of the malt are only more diluted, not 
altered in their proportions, and this causes but a very 
small difference in the duration of the liquor. 

It now remains to apply these rules, deduced from the 
theory, to the several sorts of malt liquors, which answer 
to the four modes of extraction, just before laid down. 

The first and most perfect is, when the malt is chosen 
of such dryness, and the extracts made with such heats, 
as give the beers an opportunity of being improved by 
time, and slow fermentations, to become spontaneously 
bright and transparent. Under this head, may be com- 
prehended all pale keeping strong, and all pale keeping 
small beers. 

From its name, regard must be had to the color of the 
malt, and such only used, as is dried the least, or by 


119% degrees of heat. 


* Tt may be observed that, in the first and last degrees for drying 
malt, sometimes we say one degree ‘more, sometimes a degree less.—- 
The experiments we have made do not admit of a geometrical exact~ 


ness, nor does the practice of brewing require it ; small errors in beersare 
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The hops should likewise be pale, and their quantity 
used in proportion to the time the drink is intended to 
be kept; suppose, in this case, it is 10 months, 10lb. of 
fine hops, for every quarter of malt, will be required. 

The highest degree of heat, or rather the medium of 
the highest dryness in malt, with the mean heat of the 
several extractions, to admit of spontaneous pellucidity, 
we have seen in the foregoing table (page 124) to be 
138 degrees, and this medium is chosen, as it answers 
not only the intent of long keeping, but of brightness 
also. 

From the medium degree of the malt’s dryness, and of 
the heat of the extracts, to determine the heat of the first 
and the last extract, and the value in degrees of the 
quantity of hops to be used, for brewing pale strong and 
pale small beers, intended to be kept about ten months 
before they are used, and expected to become self- 
transparent. 


119 Malt’s dryness. 


138 Mean of malt’s dryness, heat of extracts, and 
value of hops. 


3 Degrees, value of 10 lb. of hops. 


135 Mean of malt’s dryness and heat of extracts. 


effectually removed by age, and these variations have often been adopted 
in the tables, for the conveniency of dividing into whole numbers, 
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For the first liquor. 
135 As before. 
3! Half the number of the constituent degrees, an- 
— swerable to 138 degrees, the mean heat of 
a the whole process, to be subtracted*. | 


1314 Degrees governing the first extracts. 


119 Malt’s dryness. 
144 First rule to discover the heat of the first extract. 


263 


1314 As above. 


For the last liquor. 
135 As before. 
3% Half the number of the constituent degrees, to be 
a added, to find 


138% The degrees governing the last extract. 


119 Malt’s dryness. 


158 First rule to discover the heat of last mash. 


277 


1382 As above. 


* See p. 124. 
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The elements for forming pale strong and pale small 


beers, intended to be kept, are therefore as follows : 


Malt’s Value of Whole First Last 


. dryness. - hops. | medium, heat. heat. 
119 jecectsis Bosh 188 eed a 5B 
2 2 heat lost at 


the time the extract separates from the grist. 
The proof of this is as follows: 
144 Heat of the first extract. 
158 Heat of last extract: 


302 


151 Mean heat of extracts: 
i19 Malt’s dryness. 


270 


135 Mean heat of Malt’s dryness, and of heat of extracts: 
3 Value of hops. 


Soars 


138 Whole mean given as above. 


It is necessary to add 2 degrees to the heat of every 
mash, such being the mean of 4 degrees, constantly lost 
in every extract, at the time they are separated from the 
grist, and exposed to the impressions of the air, 


3 
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The second mode of extraction is, that, in which every _ 

advantage which can be procured from the corn, from 
art, and from time is expected; this produces such 
drinks, as cannot become spontaneously pellucid , but re- 
quire the help of precipitation. 
The improvement, which every fermented liquor gains 
by long standing, is very considerable ; the parts of the 
grain, which give spirit to the wine, being, by repeated 
fermentations, constantly attenuated, not only become 
more light and pungent, but more wholesome. If, in 
order to give to beers more of the preservative quality, 
greater quantities of oils are extracted, in proportion to 
the salts, transparency cannot take place ; but, when the 
heat employed for this purpose does not exceed certain 
limits, this defect may easily be remedied, and the drink 
be fined by precipitation; as time enables it to take up 
part of the very oils, which at first prevented its transpa- 
rency, it will, by long standing, and by precipitation, be+ 
gome both brighter and stronger. 

Where the demand for a liquor is constant and consi- 
derable, but the quantity required not absolutely certain, 
it ought to be brewed in such manner that time may in- 
crease its merit, and precipitation render it almost imme- 
diately ready for use, These circumstances distinguish 
this class of extraction, and justify the preference given 
to porter or brown beer, which comes under the mode we 


are now treating of. 
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Though transparency in beers is a sure sign of the 
salts and oils being in an exact proportion, it is in no 
wise a proof of tle justness of taste: for strong salts act- 
ing on strong oils may produce pellucidity, but the deli- 
cacy and pungency of taste, depend on the finer oils and 
the choicest salts being wholly preserved, these best ad- 
mitting of fermentation, and most perfectly becoming 
miscible with the liquor, the more volatile oils and salts 
of the grain if excluded, by the malt being too high 
dried, the consequence in the beer must be, an heavy 
and rancid taste. The less dried the malts are, which 
are brewed for beers to be long kept, the hotter are the 
extracts required to be, but this greater heat being com- 
municated to the grain through water, an element eight 
hundred times more dense than air, the finer parts of the 
corn, though acted’ upon by an heat which in air would 
disperse them, by this means are retained, 

It appears, by the table (page 124) that drinks brew- 
ed from malts, affected by heats, whose medium is 148 
degrees, and with twelve pounds of hops to every quar- 
ter of malt, require from 6 to 12 months with precipita- 
tion to become bright ; this is the age generally appoint- 
ed for brown beers to be drank at, and by the table, page 
133, we find the proper malts where the medium heat of 
the whole process is 148 degrees, must be such as have 


been dried with 130 degrees to form this liquor, whose 
2 
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color as yet is expected to be full or brown, without be- 
ing deprived of more valuable qualifications. 

_In the drink before examined, the number of degrees 
which constitute the properties of malt, affected by a mean 
heat of 138 or 7 degrees, were employed, they being in- 
tended to become, in time, spontaneously bright ; but, 
as this quality in the present case is required only with 
the assistance of precipitation, the number 5, in the table, 
shewing the constituent parts remaining in the grain at 
every degree of dryness, (page 168) as this corresponds 
to the medium 148, is undoubtedly that which must an- 
swer our purpose, both as to the nature and to the time 
this liquor is in general made use of. These conditions 
being premised, the proper degrees of the first and last 
extract for porter will be found by the same rules as were 


used before. 


130 Degrees, malt’s dryness. 
148 Degrees, whole medium intended. 
4 Degrees, value of hops, fractions omitted. 


144 Mean of malt’s dryness and heat of extracts. 
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For the first extract. 
144 As before. 
24 Half the number of the constituent degrees to be 
deducted, 


1414 Mean of malt’s dryness, and of the heat of the 


first extract. 


130 Malt’s Dryness. 
153 Rule to discover the first heat. 
283 


1414 As above. 


For the last extract. 
144 As before. 


pee 


21 Half the number of the constituent degrees to be 
added. 


146; Mean of malt’s dryness, and of the heat of the 


last extract. 


130 Malt’s dryness. 
163 Rule to discover the last heat. 


293 


1462 As above. 
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The elements for brewing brown strong beers, with 
two degrees added to the first and last extracts, for what 
is lost at their parting from the malt, independent of its 


farther division into the respective mashes. 


Malt’s  Valueof Medium heat of the First Last 
dryness. hops. extracts, malt’s dry-_— heat, heat. 
ness, and value of 

hops. 
coh cass ye BA eat Mae WL Ane ala lesde tees es Vays ye 165 


Brown beers, brewed with malt so low dried as 130 
degrees, twenty years since, would have appeared very 
extraordinary, and most likely, at that time, when a hea- 
viness and blackness in the drink formed its principal 
merit, would have been a sufficient reason to condemn 
the practice ; but strength and elegance being now more 
attended to} have justified the brewer, in making potter, 
to employ malt of such degree of dryness, as he shall 
think will best answer these purposes. 

As high liquors used to extract low dried malt will 
form a must capable to preserve itself equally a long time, 
as an adequate liquor used to high dried malt doth; and 
the first of these methods having greatly the advantage 
of the other in point of taste, as 130 degrees of dryness in 
malt is one, from its change of color; where part of its 
finer principles may be supposed to be evaporated. It 
may not be amiss to enqnire if there be not reasons why 
malt, less affected by fire, should be used for manufac- 
turing this commodity. 

| M 
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The medium of the malt’s dryness, and of the heat of 
‘the extracts, together with the value of the hops which 
are to make porter, is 148 degrees. This, because pre- 
cipitation has. been found convenient and necessary for 
this drink, yet, when at the proper age, it has undergone 
~ this last operation, it is supposed to shew itself in its best 
form ; bright, well-tasted, and strong; that is, in such 
state as drink should be, which becomes spontaneously 


transparent, and 1s capable of preserving itself a long 


time, if from 7 148 degrees. 
The value of the oils yielded by the hops 
(See page 180) is deducted, 4. degrees. 


Will remain, 144 


And by table (page 162) we find a must under the 
mean of 144 degrees should be formed with malt dried to 


125 degrees, with this circumstance the elements of 


brewing porter will be as follows. 


125 Malt’s dryness. 
148 Degrees, whole medium intended. 
4 Value of hops. 


eee eee 


144 Mean of malt’s dryness, and heat of extracts. 
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For the first extract. 
144 As before. 


21 Half the number of constituent parts, to be de- 
ducted. 


sores 


1414 Mean of malt’s dryness, and of the heat of the 


first extract. 


125 Malt’s dryness. 
158 Rule to discover the first heat. 


283 


1412 As above. 
For the last extract. 
144 As before. 
2! Half the number of constituent parts, to be added. 
1462. Mean of malt’s dryness, and of the heat of the last 


extract. 


125 Malt’s dryness. 
168 Rule to discover the last heat, 
293 age 


PSS 


1464 As above. ) a ee 
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Elements for brewing porter with malt dried to 125 
degrees, and two degrees added to the first and to the 
last extracts, for what heat is lost at their parting from the 
malt, but this, independent of a farther allotment of this 


heat to the respective mashes. 


Malt’s Value of Medium of the heat of First Last 


dryness, hops. the extracts, malt’s mash. mash.. 
dryness, and value of 
hops. — 
A ee Pe Re TOR DAN RAEN AS os ecuaita se wats LOO aes. 170 


Whether any attempt to improve this liquor, by using’ 
malt of less dryness than 125 degrees, may ever be put 
m practice, is. very uncertain ; porter, if brewed with 
malts so low as 119 degrees, probably would succeed ;, 


for, in this case, the last mash, according to the ‘forego- 


ing rules, would be at the 174th degree, at which the 


spirit of the grain could not be dispersed, and probably 
the result would be, a more delicate, more strong, and. 


more vinous liquor. 


It may be observed, that 4 degrees are charged for the 


quantity of hops used.; as this number corresponds to the 


quantity proper to form beer of this denomination.. A 


greater or a less proportion of hops is sometimes allowed 


to this drink, on account of its better, or inferior qua- 
lity, of the necessity there may be to render it fit for use 


in a shorter time than that which is commonly allowed— 


from nine to twelve months, and, lastly, of old, stale,. 


ey otherwise defective drinks, blended, with new 


wes 4853 
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guiles. In these cases, which cannot be too rare, the 
errors should be corrected only by the addition of hops, 
and no alteration be made, either in the dryness of the 
malts, or in the heat of the extracts. 

The third mode of extraction is that which intends 
spontaneous transparency, but not a durable liquor. 
Under this head is comprehended common small beer, 
soon to be drank. 

Common small beer is supposed to be ready for use, 
in winter, from two to six weeks, and in the heat of sum- 
mer, from one week to three. Its strength is regulated 
by the different prices of malt and of hops; its chief in- 
tent is to quench thirst, and its most essential properties 
are, that in the winter it should be fine, and in the sum- 
mer sound. This liquor is chiefly used in and about 
great trading cities, such as London, where, for want of 
a sufficient quantity of cellar room, drinks cannot be 
stowed, which, by long and slow fermentations, would 
come to a greater degree of perfection. The duration 
of this kind of liquor being short, and there being a ne- 
cessity of brewing it in every season of the year, divid- 
ing it into very small quantities, easily affected in its con- 
veyance by the external heat: generally neglected, and 
placed in repositories influenced by every change of air, 
the incidents attending it, and the methods for carrying 
on the process must be more uncertain, various, and com- 
plicated, than those of any other liquor made from malt. 

M 3 
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The incidents attending this specie of malt liquor are 
so many, so short of existence, so contrary to one ano- 
ther, and often so different from what should be expected 
in the different periods of the year, that an attempt to 
guard, in a just proportion, against every one of them, 
and against what may happen, and oftentimes does not, 
must be fruitless. After many endeavours of this sort, 
which terminated ina doubtful success, we have found it 
most eligible to form these drinks in proportion to the 
principal circumstances constantly attending them, and 
the result was more fortunate, as, in general, the drink 
was able to maintain itself against that variety of tempe- 
rature it met with in the places allotted to it. 

In proportion as it is brewed, in a hot or ina cold sea- 
son, we must employ every means, either to repel or to 
attract the acids circulating in the air; for this purpose, 
the degree of dryness in the malt, the quantity of hops, 
the heat of the extracts, and the degree of temperature 
the wort is suffered to ferment with, must vary as such 
seasons do. ‘The success, in brewing common small beer, 
ereatly depends on its fermentation being retarded or ac- 
celerated, in proportion to the heat of the air, and ex- 
pansion being the principal effect of heat, was a wort of 
this sort suffered, in winter, to be so cold as 40 degrees, 
the air would, with difficulty, if at all, penetrate the 
must, or put it inaction. This slow fermentation would 


not permit the beer to be ready at the time required.— 
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For these reasons, brewers let down their worts, in that 
season, at 60 degrees, whereas, in summer, the air of 
the night is made use of to get them as cold as pos- 
sible, by which means a part of them may be 12 de- 
grees colder than the medium of the heat of the day, and 
the whole of the worts nearly 5 degrees, in the space of 
24 hours. 

The choice of the malt, as to its dryness and color, for 
brewing this liquor, should be varied in proportion to the 
several seasons, but custom requires it should be kept 
nearly to an uniform color. For this reason, when the 
air is so cold as the lowest fermentable degree, a greater 
dryness than 119 degrees is required ; but the dryness of 
malt forming only one part of the process, the proper 
medium directing the whole must be brought to its true . 
degree, by the heat given to the extracts. In the height of 
summer, malt dried to 130 degrees seems to be the best, 
as it unites the properties of speedy readiness, preserva- 
tion, and transparency, and these several characters are, 
at that time, requisite in this liquor. 

To come as near as possible to the inclination of the 
consumers, or to maintain as near as may be an uniform 
color, if in the hottest season malt dried to 130 is best 
for this purpose, the mean between this and 119, the first 
degree that constitutes malt, must answer nearest every 
intent, when the heat of the air is at 40 degrees, Upon 
this footing, the following table will, from the proportion 
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of these two extremes, shew the color of the grain for 


every season of the year. 


Heat:in the Malt’s Value of hops 


air dryness. _in degrees, 
Goa ss fl casuihents Pena re err J 

Ay aeeesnnee ss ed TOS a en 1 

AD oes can dares aan MD Somes te ste cent 1 

Rr ) aweeesaccanrss CQ case ageoweeen 1 

Sia ee ee TIORe Aare 1Z 

70 See cerry LBOS perce cces 2 


If common small beer was immediately to be used 
after being brewed and fermented, and it was free from 
the incidents, most of which we have just now enume- 
rated, no hops would be required, and the medium de- 
gree of the whole process would be that of the lowest 
dried malt, 119, to be employed when the heat of the air 
was at its first fabaen tate degree, or 40, as, with adequate 
malts, this would make the liquor that would be ready 
in the least space, and , at the same time, yield its con- 
stituent parts ; but if small beer was intended to be kept 
some short time, brewed without hops, and not liable to 
any accidents, and the process to be carried through, in a 
heat of air equal to the highest fermentable degree, or 
80, in this case the governing medium for the whole 
process must be the utmost heat the grain is able to en- 


dure, where malt charrs, or 175 degrees. As malt li- 
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quors are principally affected by heat, we will first pro- 
portion the medium heat, directive of each process, for 
every fermentable degree, without any regard had to 
every : 8 any. Fes: 1G 38 


any incident whatever. 


Fermentable Mean heats to govern 
degrees the processes. 
AAR e anes | 
Aye ckapencsesttacsvonenesase Me we 
DO cusecucaesstbaconcnens Gavece 133 
ace cesa ces eeegeaesedestane« 140 
OO aras veeeeeeeasscnsecneceons 147 
9 G5 wocccccccee suavenetianerntes 154 
7 Ree ae 161 
deeper coe ecteer ete meneeccewse 168 
20 Seoreree Dpadateeseees geccte ne Lis 


Now the principal heats affecting common small beer, 
with regard to its duration, are the degree of heat under 
which the beer is at first fermented, that of the air when 
brewed, and when conveyed from place to place, and 
that of the cellar where it is deposited ; let us, in regard 
to these heats, take the mean of the circumstances this 
drink is liable to, at the time when the air is at the first 
fermentable degree, and at the time when the season is 
hottest (taking for this the medium heat of the whole 24 
hours.) Having these two extremes, and making a fit 


allowance for the hops employed, we shall be able, from 
3 
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the above table, to fix the medium heat that should go- 
vern the several processes for making common small 
beer in every season of the ¥ear. | 
I observed, in page 183, that when the heat of the air is 
40 degrees, brewers set the worts. of common small beer 
to be fermented, at a heat of 60; add to this 10 degrees 
more heat, excited by the fermentable action, makes 70° 
The heat of the air we fixed for the first ex- 
treme, was the first fermentable heat, | 40 
In page 156, we said cellars in winter were ge- 
nerally ten degrees hotter than the air, but we 
observed, those employed for this use, were the 
worst of the kind, subjected to exterior impres- 


sions, or perhaps other defects, for which rea- 


son we here set this heat only at 46 
Divided by the number of circumstances 3) 156 
oa 


is the mean of the principal incidents affecting small beer 
in this season, and, by the foregoing table, this degree 
indicates a medium to govern the whole process 136, to 
which must be added, for preservative effect bestowed 
by the hops used, 1 degree more, which makes it at this 
heat in the air 137 degrees. 

When the mean heat of the whole 24 hours is 60 de- 
grees, (see page 150) if, as in page 183, by the advan- 


tage of the evening and night to cool the wort, an abate- 
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ment of 5 degrees is obtained, the whole of the heat is 
55 degrees, add to this only 8 degrees more, because at 
this time the beer is divided, and put in casks long be- 
fore the first fermentable act is compleated, and their 
real heat will be 
The medium heat of the air in the hottest 
season (page 150) 60 
In page 156 we say, the heat of the cellars in 
summer time is generally 5 degrees colder than 
the exterior air, but these being the worst of 
the kind, may certainly be thought somewhat 
more exposed, though not so much affected in 


summer as in winter, when there are fewer euli- 


nary fires, for this reason we fix their heat at 56 
Divided by the number of observations 3.) 179 
39° 


is the mean of these incidents affecting the small beer at 
this season, and by the foregoing table it indicates a me- 
dium heat to govern the whole process 146 degrees, to 
which, if two degrees more be added, for the effect of the 
hops, (as experience teaches us six pounds of hops in 
summer scarcely are so powerful as three pounds in 
winter) it will give us for the mean of the heats drying 
the malt, those impressed in the extracts, together with 
the allowance made for the hops 148 degrees, 


Spontaneous pellucidity is always expected in this 
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drink, although the time allotted to gain this in general 
is much too short ; to forward this intent as far as possi- 
ble, without hazarding the soundness of the drink, in the 
computations to determine the heats of the first and last 
extracts, the whole number of constituent parts of malt 
or 10 degrees are employed. 

Having premised these rules, the heats for the first 
and last extracts are to be found by like operations be- 
fore made use of, an example of which we shall state ; 
and knowing the mean heats required for two distinct 
distant processes, in proportion to these I shall form a 
table, for brewing this drink in every season of the year. 

When the air is at 40, the degree of dryness fixed for 
malts to be used for common small beer is 124, the quan- 
tity of hops three pounds per quarter, the medium of 
their dryness and the heat of the extracts, together with - 
the value of the hops added thereto, is 137 degrees. 


124° Malt’s dryness. 
137 Medium intended, 
137 , 
1 Value of hops. 
136 Mean of Malt’s dryness, and heat of extracts. 


(anneal 


136 
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For the first extract. 
As before. | 
Half the number of the whole constituent degrees, 


to be deducted. (See p. 168.) 


Malt’s dryness. 
Rule to discover the first heat. 


As above. 


For the last extract. 
As before. 
Half the number of the whole constituent degrees, 


to be added. (See p. 168.) 


Malt’s dryness. 


Rule to discover the last heat. 


As above. 
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The proof. 
138 Heat of the first extract. 
158 Heat of the last extract. 


148 Mean heat of extracts. ; 
124 Malt’s dryness. 


136 Mean of Malt’s dryness and heat of extracts. 
1 Value of hops. | 


137 Medium intended, as above. 


cee 


The elements for forming common small beer, when 


the heat of the air is at 40 degrees, independent of the 


proper division of this heat, adequate to each Mash. 


Malt’s Value of Whole First Last 
dryness. hops. medium. heat. heat. 
DA ities cose vs Listy eo tynven 131. igen Ete teria 158 
2 2 


The medium of the heat lost in the mash ton, amount- 


ing to two degrees, is added to the heat of the first and 


Jast mash, in the following table. 
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A TABLE of the elements for forming common - 
small beer, at every degree of heat in the air, 
with the allowance of two degrees of heat, in 


the first and last extractions. 


Heat Malt’s . Value of Mediumheat — First Last 
of air, dryness. hops. of the pro- heat, heat. 
cesses, 
oe bea b. SU QZ 2. doar stil dey Parnes EGOS. Se i bB Sy oan . 158 
BD (rie Sie PQA) tweet le <2d. cares UWS Broc eats ¥A0: L908 160 
De 125 hn. 87: EAI E08: Di ae. 165 
SOreit ss LO oak a Lait. a2 143%... PAO3ES... 169 
Sai... W290 ate: Lene aeh. PG es bo? See. 172 


From due observation of this table, it appears, how 
necessary it is for brewers to be acquainted, not only 
with the daily temperature of the air, but also with the 
medium heat of such spaces of time, wherein a drink 
like this is expected to preserve itself. This I have esti- 
mated for every 14 days; (page 150) but as the event may 
not always exactly correspond with our expectations, an 
absolute perfection in this drink, as to its transparency 
and soundness, is not to be expected. It greatly depends 
on the care and attention given to it, and on the tempe~ 
rature and quiescent state of the cellars it is placed in. 
The first of these circumstances is often neglected, and 
the other hardly ever obtained, as the places, where 
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common small beer is kept, are generally the worst of 
the kind. 

In keeping beers, every circumstance is assistant to 
form them so as to obtain elegance in taste, strength, and 
pellucidity, either spontaneously or by precipitation, but 
in common small beer, from the shortness of its duration; 
and from the many complicated incidents that occur; 
only the medium of the effect of these can be attended 
to; which governing meditim; in general, differs so much 
from those which form more exact fermentable propor- - 
tions, that in these extracts, there cannot be expected 
that near resemblance to natural-wines, which, under 
more favorable management, it is capable of. 

The fourth mode of extraction is that, which, by con- 
veying a heat, equal to what is practised for keeping 
pale strong, and keeping pale small beers, to the liquors 
commonly known by the names of pale ale, amber, or 
twopenny, the softest and richest taste malt can possibly 
yield, and which makes them resemble wines formed 
from grapes ripened by the hottest sun, though by art- 
fully exciting periodical fermentations, they are, in a 
very short time, made to become transparent. 

As wines have, in general, been named from the town 
or city, in the neighbourhood of which the grapes, from 
which they are made, are found growing, this has; 
though with less reason, béen the case, with our nu- 


merous class of soft beers and ales. These topical 
’ 
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denominations can indeed éonstitute no real, at least ne 
considerable difference, since the birth-place of any 
drink is the least of all distinctions, where the method of 
practice, the materials eniployed, and the heat of the cli- 
mate, are nearly the same. 

Ales are not required to keep a long time ; so the hops 
bestowed on them, though they should always be of the 
finest color, and best quality, are proportionably fewer 
in the winter than in the summer. The reason is, that 
the consumption made of this liquor in cold weather, is 
generally for purl*, whereas, in summer, as it is longer 
on draught, it requires a more preservative quality. 

The properties of this liquor are, that it should be 
pale ; its strength and taste principally depend on the 
malt, and its transparency should be the effect of fer- 
mentation, accelerated by every means, which will not 
be hurtful to it. Malt capable of yielding the strongest 
extracts, is such whose dryness does not exceed 120 
degrees; and 138 we have seen to be the highest mean 
of the extracts, and of the dryness of the malt to admit of 
pellucidity, without precipitation ; the hops fised, being 
only so many as are necessary to resist the heat of the 


seasons the ale is brewed in, may in general be estimated 


* Purl, is pale ale, in which bitter aromatics, such as wormwood, 
orange peel, &c. are infused, used by the labouring people, chiefly in 
cold mornings, and a much better and wholesomer relief to them, thar 
sspiritous siquors. 


N 
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in value, one degree ; from these premises, the elements 
for brewing this drink, will be found by the same rules 
as before, where 10 degrees are supposed to be equal to 
the whole of the constituent parts, and the whole of these 


are employed to accelerate its coming to perfection. 


120. Degrees of malt’s dryness. 


138 Degrees, whole medium intended. 


1 Value of hops. 


137 Mean. of malt’s dryness, and heat of extracts. 
For the first extract. 
137 As before. | 
5 Half the number of the whole constituent degrees 
to be deducted. 


132 Mean of malt’s dryness, and of the heat of first 


extract. 


120 Malt’s dryness. 
144 Rule to discover the first heat. 


132 As above. 
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For the last extract: 
137 As before: 
5. Half the number of the whole constituent degrees 


to be added. 


142 Mean of malt’s dryness, and of the heat of last 


extract. 


120 Malt’s dryness. 


164 Rule to discover the last heat of last extract. 


142 As above. 


The elements for brewing pale ale or amber, with the 


allowance of 2 degrees for the heats lost in the extracts. 


Malt’s Value of Medium of Heat of Heat of 


dryness, hops. the whole. first mash, last mash. 
EL gad OO Ne sc occtet BJOM ssc eter LLU teecees 1i- 166 


The time this liquor is intended to be kept, should en- 
tirely be governed by the quantity of hops used therein ; 
for this ale being required to become spontaneously fine, 
the medium of the whole, or 138 degrees, cannot be ex- 
ceeded. In and about London, and in some counties in 
England, these ales, by periedical fermentations, are 
made to become fine, sooner than naturally they would 


do, and often, in a shorter time than one week. The 
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means of doing this, by beating the yeast into the drink, 
as it is termed, has by some been greatly blamed, and 
thought to be an ill practice. An opinion that the yeast 
dissolved in the drink, and thereby made it unwholesome, 
prevailed ; and some brewers, erroneously led by this, 
and yet willing that their commodity should appear of 
equal strength with such as had undergone repeated fer- 
mentations, have been induced to add ingredients to theis 
*torts, if not of the most destructive nature, at least very 
unwholesome. The plain truth is, that, by returning the 
elastic air in the fermenting ale, the effects of long keep- 
ing are greatly imitated, though with less advantage as 
to flavor and to strength; but as this case relates to 
fermentation, we shall have hereafter an opportunity of 
explaining it more at large. 

It is under this class, that the famous Burton ale may 
be ranked, and, if I do not mistake, it will be found, that 
its qualities and intrinsic value will be the same, when 
judiciously brewed in London, or elsewhere, from 
whence it may be exported at much cheaper rates to 
- Russia and other parts, than when it fs increased in 
price by a long and chargeable land-carriage. 

When drinks are made so strong as these generally 
are, only two mashes can take place, by which the whole 
virtue of the malt not being expended, small beer is 
made after these ales. The purest and most essential 


parts of the grain being extracted, it is not to be expect- 


¢ 
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éd, from an impoverished grist, that beers can be made 
to possess all their necessary constituent parts, or to keep 
so long, as where fresh malt is used ; but the sort of small 
beer, which answers best to the brewer, and is most salu- 
brious for the consumer, must be, by the addition of 
fresh hops, to form the remaining strength into keeping 
small beer, the greater quantity of hops necessary to be 
allowed, beside those boiled in the ale, is 21 pounds for 
every barrel intended to be made. As much‘more water 
must be employed, for this small beer, besides its length, 
as will steam away in two hours boiling, and + of a bar- 
rel per quarter of malt, for waste. The heat regulating 
the extract of small, will be found by the following 
rule. | ; | 
138 Medium heat intended for keeping small beer. 


2 Value of hops. 


136 Mean of malt’s dryness and heat of extract, 


120 Malt’s dryness. 


152 *Heat of the mash for keeping small after amber, 


one mash, and one wort. 


136 As above. 


* 152, to which 2 degrees must be added, for what is lost in the 


extracts coming away, or 154 degrees, being the heat of the mash for 
keeping small beer, after amber; as this number is less than 166 de- 


IN. 
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All the hops after these two brewings, as those added. 
for the keeping small beer have been boiled but in one 
wort, are in value, for the next guile of beer, equal to 
zs of fresh hops. 

We should now put an end to this section, but, as 
other drinks are brewed besides those here particularly 
treated of, we shall just mention them, to shew how 
their different processes are reducible to the rules just 
laid down. | 

Brown ale isa liquor, whose length is generally two bar- 
rels from one quarter of malt, and which is not intended 
for preservation. It is heavy, thick, foggy, and there- 
fore justly grown in disuse. The hops used in this, dif- 
fer in proportion to the heats of the season it is brewed 
in, but are generally nearly half the quantity of what is 
employed, at the same times, for common small beer. 
The system it ought to be brewed upon is not different 
from that of this last liquor; the medium of the malt’s 
dryness, and heat of the extracts, are the same for each 
degree of heat in the air, and it requires the same ma- 


nagement when under fermentation. But though com- 


grees, the last mash of the amber, consequently, in the computation 
made, to find how much of the quantity of the liquor used, is to be 
made to boil, to give the true degree of heat to the mash of small, the 
difference of heat required in this mash, 154, and the heat of the goods 
162 or 8, isto be multiplied by the volume of the goods, and the 
product in this case subtracted; whereas, in the operations for brew- 
jug, whose heat gradually increased every mash, it is to be added. 


3 
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mon pale small beer and brown ale are so much alike in 
their theory, yet, from the difference of the dryness of 
the malt, which, for brown ale, is constantly so high as 
130 degrees, the practice will appear greatly different. 
Small beer is made after this ale, by the same rules as 
that made after pale ale or amber ; the malt must, 1n that 
case, be valued according to its original dryness, and 
the medium governing the process be the same as for 
small beer, and as if no extract had been'taken from the 
grain. No small beer brewed after ales can ever be 
equal in goodness to such as are brewed from entire 
grists; but that which is made after brown ale, from the 
grain being so highly dried, and nearly exhausted, is 
neither nourishing or fit to quench thirst. 

Brown stout is brewed with brown malt, as amber is 
with pale; the system for brewing these lhquors is the 
same, allowing for the difference in the dryness of the 
malt. The overstrength of this drink has been the rea- 
son of its being discontinued, especially since porter of 
brown beer has been brought to a greater perfection.— 
That which is brewed with an intent of being long kept, 
should be hopped in proportion to the time proposed, or 
the climate it is to be conveyed to. 

Old hock requires the same proportion of hops as are 
used in keeping pale strong, or keeping pale small beer; 
but more or less, according to the time it is intended to 
be kept before it becomes fit for use. The length is 
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about two barrels, from a quarter of the palest and 
best malt. As spontaneous pellucidity is required, its 
whole medium must not exceed 138 degrees, for.the dry- 
ing and extracting heat. The management of it, when 
fermenting, 1s under the same rules with keeping small 
beer, or those which are allowed a due time to become 
of themselves pellucid. 

Dorchester beers, both strong and small, range under 
the same head. They are brewed from barleys well 
germinated, but not dried to the denomination of malt, 
The rule of the whole 138 degrees for the governing 
medium, must, even with this grain, be observed to form 
these drinks ; but, from the slackness of the malt, and the 
quantities of salt and wheaten flour mixed with the liquor, 
when under fermentation, proceed its peculiar taste, Its 


fnantling, and its frothy property. 


a 
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SECTION IV. 


OF THE NATURE AND PROPERTIES 
OF HOPS. 


Tue constituent parts of malt, like those of all vege- 
table sweets, are so inclined to fermentation, that, when 
once put in motion, it is difhcult to retard their pro- 
gress, retain their preservative qualities, and prevent 
their becoming acid. Among the many means put in 
practice, to check this forwardness of the malt, none 
promised so much success as blending with the extracts, 
the juices of such vegetables as, of themselves, are not 
easily brought to fermentation. Hops were selected for 
this purpose, and experience has confirmed their whole- 
someness and eflicacy. 

Hops are an aromatic, grateful bitter, endued with an 
austere and astringent quality, and guarded by a strong 
resinous oil. The aromatic parts are volatile, and disen- 
gage themselves from the plant with a small heat. To 
preserve them, in the processes of brewing, the hops 
should be put into the copper as soon as possible, and be 
thoroughly wetted with the first extract, while the heat 
of the wort is at the least, and the fire under the copper 
has little or no effect thereon. Whoever will be at the 


trouble to see this performed, by the means of rakes, or 
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otherwise, will be made sensible, that flavor is retained, 
which, when the wort comes to boil, is otherwise con- 
stantly dissipated in the air. 

The bitter is of a middle nature, or semivolatile: it 
requires more fire to extract it, than the aromatic part, 
but not so much as the austere or astringent. Hence it 
is plain, that the principal virtues of this plant are best 
obtained by decoction, the austere parts not exhibiting 
themselves, but when urged by so violent and long con- 
tinued boiling 


teP 


brewery. It would be greatly satisfactory to fix, from 


as is seldom, or never practised in the 


experiments, the degrees of heat, that first disperse the 
aromatic, next the bitter, and lastly the austere parts ; 
as it is likely, by this means, a more easy and certain 
method of judging of the true value and condition of 
hops, than any yet known, might be discovered. 

This vegetable is so far from being, by itself, capable 
of a regular and perfect fermentation, that, on the con- 
trary, its resinous parts retard the aptness which malt 
has to this act. Hops, from hence, keep barley-wines 
sound a longer space of time, and, by repeated and slow 
frettings, give an opportunity to the particles of the 
liquor to be more separated and comminuted.  Fer- 
mented liquors acquire, by this means, a greater pun- 
gency, even though it was admitted they received no 
additional strength from this mixture, the direct contrary 


of which might easily be made to appear. Hops, then, 
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are not only the occasion of an improvement of taste, 
but an increase of strength. 

Dr. Grew seems to think the bitter of the hops may 
be increased by a greater degree of dryness ; but, per- 
haps, this is only one of the means of their retaining 
longer this quality, which undoubtedly decreases through 
age, in a proportion, as near as can be guessed, of from 
10 to 15 per cent. yearly. 

The varieties of the soils in which hops are planted, 
may have some share in the inequality we perceive in 
them. They seem to be much benefited by the sea air. 
Whoever will try similar processes with the* Worcester- 
shire and Kentish hops, will soon perceive the difference, 
and the general opinion strengthens this assertion, as the 
county of Kent alone produces nearly half the quantity 
of hops used in this kingdom. 

The sooner and the tighter hops are strained, after 
having been bagged, the better will they preserve them- 


selves, The opinion that they increase in weight, if 


* We had rather attribute to this cause, the inferior quality of the 
Worcestershire hops, than to what is reported. That some planters 
in that county suffer their hops to be so ripe on the poles, that they 
become very brown before they are gathered: to recover their color, 
on the fire of the kiln they strew brimstone, which brings them to a 
fine yellow; the dryness and harshness this acid occasions, they cor- 
rect by sprinkling the hops with milk, from whence they bag closer, 
and require little straining, but two ingredients more pernicious to 
the forming good beers, perhaps, could not have been thought of, than 
milk and brimstone, 
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not strained until after Christmas, may be true, but will 
not recommend the practice ; the hops imbibe the mois- 
ture of the winter air, which, when the weather grows 
drier; is lost again, together with some of the more spi- 
ritous parts. Nor is this the greatest damage occasion- 
ed by this delay, as hops, by being kept slack bagged in 
a damp season, too often become mouldy. 

Hops may be divided into ordinary and strong, and 
into old and new, The denomination of old is first given 
to them, one year after they have been bagged. New 
ordinary hops, when of equal dryness, are supposed to be 
nearly alike in quality, with old strong ones. 

The different teints, with which hops are affectcd from 
the fire of the kiln, afford in brewing the best rule for 
adapting their color to that of the malt ; in general the 
finest hops are the least, but the most carefully, dried. 

To extract the resinous parts of the hops, it is neces- 
sary they should be boiled. The method of disposing 
them is generally to put the whele quantity, in the first 
wort, which, being always made with waters less hot. 
than the succeeding extracts, possesses the greatest share 
of acids, and is in want of the largest proportion of re- 
sins and bitters to defend it. ‘Ghe virtue of the hops is 
not entirely lost by once boiling, there remains still 
enough to bitter and preserve the second wort. But 
where the first wort is short of itself, and a large 


quantity of hops are required for the whole, it is need- 
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jess and wasteful to put more in at once than it can ab. 
sorb, the overplus of which appears by a thin bitter pel- 
Jicle floating on the wort when laid to cool in the backs, 
No particular rules can be given to avoid this inconves 
niency, as the nature and quantity of the worts on one 
side, and the strength of the hops on the other, must oc- 
casion a difference in the management, easily determina- 
ble by experience. 

When waters, not sufhciently hot, have been used, 
the wort, for want of the proper quantity of oils, readily 
admits of the external impressions of the air, and is easi- 
ly excited to a strong and tumultuous fermentation, 
which disperses the bitter particles, and diminishes the 
effeets of the hops. The virtue of this plant is therefore 
retained in the drinks, in proportion to the heat of the 
extracts, and the slowness of the fermentation, 

Bat beers being a eomposition of malt, hops, and 
water, united by heat, and the properties of this combi- 
nation being judged of by the medium of the whole 
number of degrees of fire made use of in the process, as 
we brought the virtues of malt to this denomination, it is 
also essential to reduce those of hops. After many tedi- 
ous calculations and experiments, made with this view, 
and unnecessary here to mention, we were obliged to 
have recourse to a more simple and probable hypothesis, 
and confirm the truth thereof by repeated experiments, 


the relation of which, as it becomes here necessary, will 
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shew the necessity we were under to take a general view 
of the whole process before we attempted to ascertain 
this point. 

In the table shewing the mean heat of the air applica- 
ble to practice, the greatest cold is 35 degrees, and in 
this season we observed, (page 156) the repositories of 
beers were more warm than this by 10 degrees, which 
makes the greatest cold of cellars to be 45 degrees ; in 
the same table the highest heat is 60, when eellars are 5 
degrees colder than the external airs, the utmost diffe- 
rence then in the temperature of cellars is 10 degrees, 
and this takes place in.6 months, so that the whole vari- 
ety of heat beers deposited for keeping undergo in one 
twelvemonth is 20 degrees. 

There is no specie of beer, in brewing of which it is 
requisite the artist should be more attentive to alter his — 
process in proportion to the change of heat in the air, 
than common small beer, which, though brewed in every 
season, is constantly expected to be in an uniform order 
for use. In the preceding section, in the table ditecting 
this variety, we find a difference of five degrees of heat 
in the air, requires an alteration in medium heat of the 
whole process of 3 degrees, and as it is from the mean 
heat of the dryness of the malt, of the heat of the ex- 
tracts, and of the value of hops in degrees, that we ate to 
discover the quantity of fire to be given to the extracts, 


this can be done only by deducting from such medium 
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so much as it is affected by the properties of the hops. 
Just before we have seen, that the whole of the variety 
of heat beers deposited in cellars to keep twelve months 
undergo, amounts to 20 degrees, these, ina proportion of 
5 to 3, would be 12, without being scrupulously exact. 
Hops, with regard to their proportion in the whole pro- 
cess, must be admitted to be cne third part thereof, and, 
in this case, of the proportion, 12, now found, only 4 
degrees would be what they contribute towards preserv- 
ing the drink 12 months: the quantity of hops necessary 
to maintain beers in a sound state this space of time, we 
have found to be twelve pounds; this quantity then is 
equal to 4 degrees of the medium heat of the whole 
process. On these grounds we repeatedly tried the ex- 
periment in a variety of brewings made for different pur- 
poses, and never found any inconveniencies from the es- 
timating hops in such like proportion. 

Hops should be used in proportion to the time the 
liquors are intended to be kept, and to the heat of the 
air in which they are fermented. The quantity requi- 
site to preserve beers twelve months, experience has 
shewn to be *twelve pounds, of a good quality, joined 


to one quarter of malt, and when the heat of the air is 


* This rule only takes place for such climates as are of the same heat 
with ours; for when drinks are brewed to be expended in more southern 
countries, or to undergo long voyages, twenty pounds of hops to one 
quarter of malt have been used with success. 
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at 40 degrees, three pounds to. every quarter has beeri 
found sufficient to preserve drinks from four to six weeks; 
as six pounds are to keep them the same term when the 
shermometer is so high as 60 degrees: From these facts, 
founded on informations obtained from long practice, 
we shall hereafter ascertain the proper quantities to 
be used in all cases. 

Having premised these observations, sufficiently accu- 
yate for the government of this art, the construction as’ . 


well as utility of the following tables will be obvious. 


A TABLE 6f the valué of the hops, expressed 
in degrees, to be added to the medium of the 
dryness of the malt, and af the heat of the 


extracts. 
Hops. New or strong. Pale, low dried, 
or old. — 
15 lb. equal ............ eel cas ok sohesdetnass ass 32 
12 ooeoonoeeatoeOorer?e geoovove 4. eesoeee @Coeceooeearece Hee eee 3 
Sa cbdassdededuceseseensv sass Ary ee. SF ee 4 
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A TABLE of the quantity of hops requisite 
for every quarter of Malt brewed for porter, 
supposed to be fit for use from eight to 


twelve months. 


Ib. 
Old ordinary hops started over old beer, ..... 14 per Qr, 
EL Cy ar ites CeO ULL CMMs Pearce ceovcnstess sovlecs ls «tae 12t 
Strong good old hops, when started over old 
1D ee gee MR es. chon de lative sss vee aa 
BOLO a TOME, UGS 5 va seenteete, cs a4vsccnasesésnevescide t2 


New strong hops, when started over old beer, 12 
HMMS TICAG. SUMIES : edeueees voce cusecovenesce: erectcres Lie 
New ordinary hops started over old beer, .... 12% 


EL fare Ode OULIEN Winco ancdt secs tsisseasixecisievess 12 


N. B. The quantity of old beer to be blended with 
new is here supposed never to exceed one eighth part of 


the whole. 
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A TABLE of the quantity of hops requisite for 
common small beer, for each quarter of malt, 


in every season. 


Heat in the air. New hops. Old hops. 


Ib. oz. | Ib. oz. 
Saha EE Pe AG DOs esevehekes> se avc rie. we 
40 AceedensdsoMOCOCW der etersseeetse=es hw 6, 
y Loman Ferns Aa ae ke ee Re Sane: 
SC heres case seenstneee ce ees He eee 4 8 
RT hash eevee ata ea bien re Heat, ey De 
OO es tescerercaseae tas OP Occ encecdssatneeee pees 
GD ters oh heat cans 6 12 
FG Cpa allie ae Ae Le 
3 Be Spey ee eee PYROS 8 4 
SO cds. eee ae 5 csicess 9 O 


The medium heat of the hottest days in England, in 
the shade, seldom, at any time, exceeds 60 degrees, but 
I cantinued the table proportionably, as what-is here set 
down is from repeated experiments, and from thence it 
appears, at the lowest fermentable degree of heat, three 
pounds of hops are required for each quarter of malt ; 
at the highest, nine pounds of hops should be allowed for 
the same quantity; this, in some measure, determines 


the effect of a greater activity in fermentation. 
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A TABLE of the quantity of hops necessary te 
each quarter of malt, in brewing amber or 
fwOo-penny. 


Heat of the air. New hops. Old hops. 

ra! Iban OF: Ib. oz, 

oy citaccasee eeteens eae Pea Ri et CPOE oh oe. 

r 50 eae Peery... heteer a alk W Rite Bare ieee ore W 

Haag scedsacanteecentetess SIUM ME Sco ecah sede teres Bee, 

SION, deve esac acieantes he's WME oa ess asu cs ose: 4 4 

aw taegaccee eqs taenaenee MD On eee ta sidac dwn uates ss 4 12 

GO ion. . coces se o0re eee cod etigeey Lien es eee 5 4 


Amber is a liquor which, by repeated periodical fer- 
mentations, is so attenuated, as to be soon fit for use, 
and, by its strength, is supposed to resist the impres- 
sions of the air longer than common small beer, especially 
in winter ; for this reason, it wants fewer hops than that 
drink does, and in the summer both require equal quan- 
tities, on account of the fermentation of amber being 
carried to a greater degree. 

The hops once boiled in amber, but used afterwards 
for small beer, may be estimated equal to one fourth of 
their original quality. 

When twelve shilling small beer is made after amber, 
the quality of the hops used should at least be equal in 
value to the quantity of ten pounds fresh hops to every 
five barrels of beer, when brewed from entire grists of- 


taalt for this purpose. 
O 2 
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A TABLE of the quantity of hops necessary 
for each quarter of malt, in brewing Burton 
e 


ale. 


This liquor requires fewer hops than such ales as are 
more diltited by water: as it 1s always brewed in the 
winter, the quantities here set down are for the number 
of months it is supposed to be kept, before it is drank or 
bottled. 


Months. mal. OZ. 
sce GO SR 0 
BolT ye MG. ABST 18PB . 
8 
3 Od OL ER, DUNE 2 0 
ant, o2 hemoghe af. 2.8 
i CS EO ieee. Stee ce. ve ARE B 
abe! eure Neson®: 3° 8 
Ppt sel voteting 9 4 0 
B fOuaicomtas Set, 4959 
Qa issiranclg See 5929 
TO tHE TEGHS ME Si 1G 88 
ro Saat ne BAP 6 O 
1D Rae be oe 6 8 


Though common amber, keeping amber, and Burton 
ales require the same degree of heat to govern the whole 


of their processes, yet some small difference will be 


found in the heats of their extracts, on account of the | 


different quantity of hops used. cs 
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Besides the use of hops for keeping the musts of malt, 
they may also, with great propriety, be employed both 
to strenethen and preserve sound the extracts. One or 
two pounds, in a net suspended in the water the mash is 
to be formed with, are sufficient for this purpose. 

Though the purchasing the materials, used in manu- 
facture, does not immediately relate to its practical part, 
yet as, in this case, it is of great importance to the brew- 
er to know what stock it is prudent for him to keep, of 
an ingredient equally necessary and variable in its value, 
I hope the attempt of a calculation on this subject, will 
easily be pardoned. 

The amount of the duty upon hops, for sixteen years, 
from 1748 to 1765, was £.1,171,227, which sum, esti- 
mating the duty at 21s. per bag, gives 1,115,454 bags, 
used in that time. At the beginning and expiration of 
this interval, hops sold at such high prices, as no consi- 
derable stock can be supposed to have remained in 
hand, viz. from £.8 to £.10 per hundred. If, there- 
fore, to the aforesaid quantity of 1,115,454 bags, which 
may be supposed to have served for the whole consump- 
tion during this period, we add what may have escaped 


paying duty*, the annual consumption of hops may be 


* If, of the whole quantity of hops grown in one year, one half is. 
put into bags, whose tare is one tenth of their whole weight, and the 
other half is put in pockets, whose tare is one fortieth of their whole 
weight; if the excise office allows one tenth for tare upon the whole, 
and the excise or weighing officers, are content with one ninth, as by 


their marks, and the weight when sold to the brewer, appears to be 


O 3 
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estimated at 70,000 bags, including what is exported to 


Ireland or elsewhere. From these premises, the follow- 


ing table was constructed, which, though not capable of . 


absolute certainty, may be of some service to the brew- 


ers. in informing them of the quantities, that probably 
> g q ’ Pp y 


remain in hand at any time, and the stock which prudence. 


will suggest to them to lay in. 


the fact; then somewhat like one twentieth part more hops are 


grown, than what pays duty, or than the excise officers report to — 


be the case. _ 
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“A TABLE, ‘skewing the medium price Hops 
should bear, in proportion to the growth, 
and determining the quantity to be pur- 
chased, in proportion to the stock in hand. 


Prices of hops Stock of new and Quantity of 
-. at a medium*, — old hops in the hops equal to 
” per cwt. whole kingdom, as many weeks 
after the harvest. consumption, 
DIL. | cane wee 130000 bags, ....1%.... 10 
MN Sos dvusenscecians V2 OUI dv cccuvscigegsevses GO 
UD". ceosteksscenmmins PO OOT iene Sehr boy een 61 
£5 598 ci P5000 2.2.0.0 Saree y 
SOs es osinlecgee fae L LOOOGE. cede... see0sc, re) 
A ARE Bees AS ae BOON oi ati ae nas cg kare 47 
EARLS. uci tee ee 44 
Pike teduccctae enters DINU osecesen cay elinesssse 4.0 
SOOO Nahe 90000 UII 36 
BO. 27 ee ee PB DOOD vids iwn. 334. eee 32 
TOO +. secies ope eee we00iy  COOOO de nantnes gue < Shen 28 
EOS ceataanaeets s sees FDOOO ..cocsacccrecdeste . 24 
MO Gee cscvensucossecs BOO: aise Renee ones odie 20 
| GI ARE eer [(G000: <...- pee eh ser ee “iG 
L4O cecsscccccccoveres BLOOD Vn ec ecutedvnas ences . 12 
La teeer- et or oe GSOCO sas scces sees woe 8 
EGO. foseccecaths cen 62000 .. sexe canvasay. 
PT Oy. Saccosccsscosne +» 60000 
TBQ  icessroseececeete 57000 
FG ccineccvcccee seats PaO 
DOO rains andeines cis antenna 


* Forty shillings per hundred weight, are supposed to be the mean 
difference between new and old hops, and ought to be estimated in 
proportion to the quantity of old left in hand, and that of new hops 

grown, in order to ascertain the value of the last. 


O 4 
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This chapter should not be dismissed without remind- 
ing the brewery, of the gross imposition they submit to 
in purchasing hops. ‘The tare which justice requires to 
be allowed in the sale of all packed merchandize, by the 
hop-factors is refused, who exact payment for the bag- 
ging, at the same price as for the commodity itself. If 
the consumption of hops, in England, is yearly 172,268 
cwt. and these be packed one half in bags and the other 
half in pockets, taking the mean price of hops to be 
3]. 14s. per cwt. in this case the consumers are defrauded 
at least of 39,3341. per annum; that, on a just regula: 
tion of this matter, the commodity itself would rise in 
price, there is not the least foundation for. The present 
practice of menopolizing hops, by much too frequent, is 
a farther reason to induce the brewery to exert the influ- 
ence they ought to have with superior power, to obtain 


a right so justly due to them. 
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meee DTON *¥, 


OF THE LENGTHS NECESSARY TO FORM MALT- 
LIQUORS OF THE SEVERAL DENOMINATIONS. 


By length, in the brewery, is understood the quantity 
of drink made from one quarter of malt. Beers and ales 
differ in this respect ; and the particular strength al- 
lowed to every sort of drink, varies also somewhat, ac- 
cording to the prices of the materials. This increase or 
abatement is, however, never such as to make the profits 
certain or uniform; for the value of the grain being 
sometimes double of what it is at other times, a pfopor- 
tionable diminution in strength, can by no means take 
place. | 

It might be expected to find here tables determining 
the differences in strength and quality of each drink, in 
proportion to their prices, and the expences of the brew- 
er. But this, for many reasons, would be inconvenient, 
and in some respects impracticable. He, who chuses to 
be at this trouble, ought not only to take into the ac- 
count, the prices of malt and hops, byt the hazards in 
the manufacturing them, those of leakage, of bad cellars, 
and of careless management, the frequent returns, attend- 


ed with many losses, the wearing out of utensils, and es- 
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pecially of casks, which last article, engrosses at least one 
fifth of the brewer's capital, the charges of servants, 
horses, and carriages, for the delivery of the drinks, the 
duties paid immediately to the government, without any 
security for the reimbursement, the large stock and 
credit necessary to carry on this trade, and many other 
incidents, hardly to be estimated with a sufficient accu- 
racy, and never alike to every brewer. In general itap- 
pears, when malt and hops are sold at mean prices, the 
value of what is employed of these, is equal to the charge 
attending the manufacture, or of about half the value of 
the drinks. Hence this conclusion, sensibly felt by every 
honest trader, that, from change of circumstances, the 
reputation of the profits has outlived the reality of 
them, and that a trade, perhaps the most useful to the 
landed interest, to the government, and to the public, of 
any, seems distinguished from all, by greater hazards, 
and less encouragement. | 

But, in a treatise like this, where only the rules upon 
which true brewing is founded, are laid down, I would 
avoid any thing that might, though undesignedly, give 
handle to invidious reflections, and il]l-timed controversies. 
I therefore content myself with setting down the lati- 
tudes of the lengths which should be made for drinks of 


every denomination. 
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Lengths of beers, according to the excise 
gauges, observed within the bills of mortal 


ty, or the Winchester measure. 


Lengths of common small beer, 
4+ Barrels to 53, JE es iaaata 9 semen 
Lengths of keeping"small beer. 


3 - Y 
AZ Barrels to 55, .sccssssesseesseesseesseeessensees 


ER ae veer ee ee 


Lengths of amber, or pale ale. from one quar- 


Pet IS ECM tee rete te ctescctticienssze r ter of malt. 
Leneths of brown strong, or porter. 

Dt Baris tO S27 Ragas 
Lengths of Burton ale. | 


BliBevrel tale? osha eee, aay J 
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METHOD OF CALCULATING THE HEIGHT IN THE 
COPPER AT WHICH WORTS ARE TO GO OUT. 


T HE expected quantities, or leagths of beer and ale, 
can only be found by determining at what height in the 
copper the worts must be when turned out. 

Brewers have several methods of expressing to what — 
part they would have the worts reduced by boiling. 
Brass, is the technical appellation for the upper rim of 
the copper ; it 1s a fixed point, from which the estimation 
generally takes place, either by inches, or by thernails, © 
which rivet the parts of the copper together. These 
last are not very equal, either in the breadth of their 
heads, or their distances from each other. Inches then, 
though not specified on the copper, but determined by 
the application of a gauge, on which they are marked, 
claim the preference. The necessity of coppers being 
gauged, and the contents of what they contain on every 
inch, both above and below brass, must appear in a 
stronger light, the nearer we bring the art to exactness. 
The following tables will shew the most useful manner in 


which I concejve this gauging should be specified. 


2 


ioe 
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of Coppers. 


ges 0 


Gau 
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* B. stands for Barrels, F. for Firkins, G. for Gallons. 
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By the foregoing table, it is seen that my great cop- 
per holds nearly nine barrels of water to brass, and as the 
difference of the volume between boiling worts, of most 
denominations, and cold water, is nearly as 7 to 9, the 
quantity it will yield of boiling worts will be but seven 
barrels. The diameter of this copper, just above brass, 
is sixty-eight inches, at a medium, and at that mean it 
holds twelve gallons seven pints of cold water, or nearly 
eleven gallons of boiling worts, upon an inch. 

Hops macerated, by being twice boiled, take up for 
every six pound weight a volume, in the copper, equal 
to four gallons and a half of water, or a pin. 

In a copper, the gauges of which have just been set 
down, it is required to know what number of inches a 
length of twenty-four barrels must go out at, with fif- 
teen pounds of hops, the ouile of beer to be brewed at 


two worts. 
24 Barrels, length of beer. 
14 Barrels, for two full brass, 


10 | ’ : 

34 Numbers of gallons to a barrel ae- 
counted by the excise, out of the 
bills of mortality. 


40 Hops twice put in 15lb. is 30 


30 Se ae 

élb. [ 30 
340 ee 

Gallons of 22 5 


boiling wort Equal to gallons 42 


upon an inch 11 [362 


22 


33 Inches above brass, the two worts 
to go out together. 
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When three worts are boiled, the amount of three full 
brasses must be deducted from the length; and as the 
hops go into the copper three times, they become more 
macerated, and take up much less room. The propor- 
tion is then nearly thirteen or fourteen pounds of hops 
for each four gallons and a half. 

Thus in coppers, which have never been tried or used, 
we are able, by the gauges alone, to determine our 
lengths; but, as their circumferences are not always 
exact, and the worts are of very different strengths, we 
should never neglect such trials as may bring us neater 


to accuracy and truth. 
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ST CTO ever, 


OF BOILING. 


I has been a question, whether boiling is necessary to a 
wort ; but as hops are of a resinous quality, the whole of 
their virtues are not yielded by extraction ; decoction or 
boiling is as needful as the plant itself, and is, together 
with extraction and fermentation, productive of that uni- 
formity of taste in the compound, which constitutes 
good beer. 

Worts are composed of oils, salts, water, and perhaps 
some small portion of earth, from both the malt and 
hops. Oils are capable of receiving a degree of heat 
much superior to salts, and these again surpass, in this 
respect, the power of water. Before a wort can be,sup- 
posed to have received the whole of the fire it can ad- 
mit of, such a degree of heat must arise, as will be in a 
proportion to the quantity of the oils, the salts, and the 
water. When this happens, the wort may be said to be 
intimately mixed, and to have but one taste. The fire, 
made fiercer, would not increase the heat, or more ex- 
actly blend together the constituent parts; this purpose 
once obtained, the boiling of the wort is completed. 

It follows from thence, that some worts will boil 


sooner than others, receive their heat in a Jess time, and 


/ 
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be saturated with less fire ; but, as it is impossible, and, 
indeed, unnecessary, to estimate exactly the quantities 
of oils, salts, and water contained in each different wort, 
it is out of our power previously to fix, for any one, the’ 
degree of heat it is capable of. This renders the ther- 
mometer in this case useless, and obliges us to depend 
entirely on experiment, and to observe the signs which 
accompany the act of ebullition. 

Fire, as before has been mentioned, when acting upon 
bodies, endeavours to make its way through them in right 
lines. A wort set to boil, makes a resistance to the 
effort of fire, in proportion to the different parts it is com- 
posed of. The watery particles are, it is imagined, the 
first, which are saturated with fire, and becoming lighter 
in this manner, endeavour to rise above the whole. The 
salts are next, and last of all the oils. From this stru gele 
proceeds the noise heard when the wort first boils, which 
proves how violently it is agitated, before the different 
principles are blended one with another. While this 
vehement ebullition lasts, we may be sure that the wort 
is not intimately mixed, but when the fire has penetrated 
and united the different parts, the noise abates, the wort 
boils smoother, the steam, instead of clouding promis- 
cuously as it did at first round the top of the copper, 
rises more upright, in consequence of the fire passing 
freely in direct lines through the drink, and when the 


fierceness of it drives any part of the drink from the body 
i 
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of the wort, the part so separated ascends perpendicu- 
larly. Such are the signs by which we may be satisfied 
the first wort, or the strongest part of the extracts, has 
been so affected by the fire, as to. become nearly of one 
taste. If, at this time, it is turned out of the copper, it 
appears pellucid, and forms no considerable sediment. 
The proper time for the boiling of a wort hitherto has 
been determined, without any regard to these circum- 
stances ; heace the variety of opinions on this subject; 
greater, perhaps, than on any other part of the process. 
While some brewers would confine boiling to so short a 
space as five minutes, there are others who believe two 
hours absolutely requisite. The first alledge, that the 
strength of the wort is lost by long boiling ; but this ar- 
gument will not hold good against the experiment of 
boiling a wort in a still, and examining the collected 
steam, which appears little else than mere water. Those 
who continue boiling the first wort a long time, do it in 
order to be satisfied that the fire has had its due effect, 
and that the hops have yielded the whole of their virtue. 
They judge of this by the wort curdling, and depositing 
flakes like snow. If a quantity of this sediment is col- 
lected, it will be found to the taste both sweet and bitter, 
and if boiled again. in water, the decoction, when cold, 
will ferment, and yield a vinous liquor. These flakes, 
therefore, contain part of the strength of the wort; they 
consist of the first, and. choicest principles of the malt 


i 
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and hops, and, by their subsiding, become of little or 
no use. 

It appears, from these circumstances, that boiling a 
first wort too short or too long a time, is equally detri- 
mental, that different worts require different times, and 
these times can only be fixed by observation. 

The first wort having received, by the assistance of 
the fire, a sufficient proportion of bitter from the hops, is 
separated therefrom. ‘The hops, being deprived of part 
of their virtues, are, on the other hand, enriched with 
some of the glutinous particles of the malt. They are 
afterwards, a second, and sometimes a third time, boiled 
with the following extractions, and thereby divested not 
only of what they had thus obtained, but also of the re- 
maining part of their preservative qualities. ‘The thin- 
ness and fluidity of these last worts render them ex- 
tremely proper for this purpose. ‘Their heat is never so 
intense as that of the first, when boiling; for, as they 
consist of fewer oils, they are incapable of receiving so 
great a degree of heat. This deficiency can only be 
made up by doubling or tripling the space of time the 
first wort boiled, so that what is wanted in the intense- 
-ness of heat, may be supplied from its continuance. 

The following table is constructed. from observations 
made according to the foregoing rules. 

P3 
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A TABLE shewing the time each wort re- 
guires to boil for the several sorts of beer, in 


every season. 


Brown beer, keeping Small beer. 
pale strong and keep- 
ing small beer. 
. small |keeping 
fter aad) 
A A z aiter 
eee HN TOO Oe enon} | amber | Burton|amber.| amber 


hours hours hours.| hours hours hours. | hours! hours! hours!hours 


3a 

Bop aly (ies. x 1 2 = ‘s I 2 
Ma408 1 gory ofa 124g sss SF 10 ae 
€45 1.24 )2 i ar Pal ao ete | bet 
ars 1 0 ing! Wee faa is 1 2 x 2. 1 2 
8 si) Q 4 Pen i53 2 3 1 2g 
& 60 2 4 lz 3 3 l 12 He 
A] wort 2 wort* 3 w 


wort | 1 wort 2 wort 3 wort. 


It may, perhaps, be objected, that, by a long boiling 
of the last worts, the rough and austere parts of the hops 
may be extracted, and give a disagreeable taste to the 
liquor; but it should be observed, this only happens, 
either in beers to be long kept, or in such as are brewed 
in very hot weather. In the first case the roughness 
wears off by age, and grows into strength, and in the 
last, it is a check to the proneness musts have in such 


seasons to ferment. 


* When there are but two worts in brown strong, keeping strong, 
keeping pale small, or common small, the boiling is to be observed as 
marked for the second and third worts. 
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One observation more is necessary under this head ; 
most coppers, especially such as are made in London, and 
set by proper workmen, waste or steam away, by boil- 
ing, about three or four inches of the contained liquor, 
in each hour. The quantity wasted being found on 
trial, and knowing how much water the copper holds 
upon an inch, what is steamed away by boiling in each 


brewing, may easily be estimated. 


Pig 
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SECTION VIII. 


Of the Quantity of Water wasted ; and of the Appli- 
cation of the preceding Rules to two different processes 


of Brewing. 


WASTE water, in brewing, is that part which, though 
employed in the process, yet does not remain in the beers 
or ales when made. Under this head is comprehended 
the water steamed away in the boiling of the worts ; that. 
which is lost by heating for the extracts; that which 
the utensils imbibe when dry; that which necessarily 
remains in the pumps and underback ; and more than all, 
the water which is retained in the grist. The fixing to 
a minute exactness how much is thus expended, is both 


impossible and unnecessary. Every one of the articles 


" just now mentioned varies in proportion to the grist, to the 


lengths made, to the construction and order of the uten- 


sils, and to the time employed in making the beer. ‘To 


these different causes of the steam being lessened or in- 
creased, might be added every change in the atmosphere. 
However, as, upon the whole, the quantity of water lost 

varies from no reason so much, as from the age and | 
dryness of the malt, experience is, in this case, our sole 
and surest guide. I have, in the following table, placed 


under every mode of brewing, how much I have found 
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hecessary to allow for these several wastes and evapora- 


tions. 


Brown strong and pale strong beers. 
Barrels _pins,* 
Momoldt malta: ailGwerc ct. tac stauseserrec 5 per quarter. 


MEO TENG WASIVIAILS. occ chs aacochredchess coved oho O per quarter. 


Keeping small and common small beers. 


For either new or old malt allow .... 2 4. per quarter. 


Amber or pale ales. 


For either new or old malt allow .... 1 5 per quarter. 


Keeping small or common small after amber. 


ASW forwaste 28 ee oO 2 per quarter. 


It is now time to begin the account of two brewings, 
which admit ofthe greatest variety, both in themselves, 
and in the season of the year. The same processes will 


be carried on, in the sequel of this work, until they be 


completed. { 


* The small cask, called a pin, is one eighth part of a barrel. 


+ By new malt, I understand such, as’has not lost the whole of the 
heat received on the kiln, and by old, such as is of equal heat with the 


ar, or such which has laid a sufficient time to imbibe part of its 
moisture, 


} At the time when the first edition of this work as published, 
_ porter or brown beers were brewed with very high dried malts; expe- 
rience has shewn to the generality of the trade ond to the cuthor, this 
practice to be erroneous, the reasons why have before, end zerhaps 
hereafter will again, be spoken of. In compliance with this improve- 
ment (though between the two proposed brewings, so great a variety 


Pp 4 
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On the tenth of July a brewing for common small beer 
is to be made with 6 quarters of malt. 


| By page 150 the medium heat of the air at 
this time.is Haake SAA na eee 


; 60 degrees. 


By page 184 the’ malt to be used for this 
purpose should be in dryness at ........... 


; 130 degrees. 
By page 210 the proper quantity of new hops is 6 
pounds per quarter. The length, according to the ex- 
cise gauge without the bills of mortality, may be rated 
at 5 barrels $ per quarter, or from the whole grist at 30 

barrels 3. See page 219. | 
By page 222, the inches required in the copper, to’ 
bring out this length, at 2 worts, will be, for coppers as 

gauged page 221, 56 inches in the 2 worts above brass. 
The state of this part of the brewing is, therefore, 
six quarters of malt dried to 130 degrees, 36 pounds of 
hops for 30 barrels $ to go out at 56 inches above brass. 

302 Length 
Boiling by page 228 

1 wort 1 hour { or 5 inches. 

52 \2 wort 3 hours or 9 inches. 


15 waste water page 231 


51 barrels ; whole quantity of water 
to be used. 


And by page 191 we find the heat of the first extract 
to be 154 degrees, and the heat of the last 174 degrees. 
The other brewing, of which I purpose to Jay down 


will not appear) I have founded my calculations for porter, on malts 
dried so as best will answer this purpose. | 
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the process in this treatise, is one for brown beer or 
porter of 11 quarters of malt, to be brewed on the 20th 
of February. 


By page 150 the medium heat of the air at 
this CIM. 1S o..seceesseetcesersertsbecestaceerstogease 


\ 40 degrees. 


By, page 174 the malt for this PUPS 150 degrns 
By page 209 the quantity of hops is 12 pounds per 
quarter, The length I would fix for this liquor, accord- 
ing to the excise gauge without the bills of mortality, is 
2 barrels and 4 pins from a quarter, or from the whole 
grist 27 barrels 7. See page 219. 3 

By page 222, the inches required, in a copper, such — 
as I have specified page 221, to bring out this length at 
3 worts, are 31 above brass. 

The state of this brewing, so far as we have considered 
it, is therefore 11 quarters malt dried to 130 degrees, 132 
pounds of hops for 27 barrels $ to go out at 31 inches 
above brass. 

27: barrels the length, 
( boiling by page 228. 
1 wort 1 hour or 4 inches. 
2 wort 2 hours or 6 inches. 
+ \3 wort 4 hours or 12 inches. 


18 waste water page 231 old 
—— malt 12 per quarter. 
54 barrels, whole quantity of water 
to be used. 
And by page 177 we find the heat of the first extract 


“to be 155 degrees, and the heat of the last extract 165. 
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SECTION IX. 


Of the Division of the Water for the respective Worts 
and Mashes, and of the Heat adequate to each of these. 


‘THAT the whole quantity of water, as well as that of 
heat required, ought not, in any brewing, at once to be 
applied to the grist, is obvious, both from reason, and 
from the example of naturé, who, in forming thé juice 
of the grape, divides the process, and increasing succes- 
sively both the moisture and the heat, gives time to each 
degree to have its complete effect. A division of the 
water and heat to form malt liquors is equally necessary, 
but previous to this division the following general rules 
may be laid down. 

The grist, if possible, is at no time to be left with less 
water than what will cover the malt, to put all its parts 
inaction. In the first mashes for strong beer, an allow- 
ance is to be made for nearly as much water as the grist 
will imbibe ; and, lastly, the whole quantity of water 
used in brewing should be divided, in a proportion ana~- 
logous to that of the degrees of heat. 

Processes for brewing are carried on either with one 
copper or with two. ‘Though the first of these methods 
is almost out of usé, it may be necessary to give an ex- 


ample or two of the division of the water used in this 
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case, the doing which will point out the absurdity of this 
practice. 

In brewing with one copper, scarcely more than three 
mashes can be made; otherwise the time taken up in 
boiling the worts, and preparing the subsequent waters 
for extraction, would be so long, as to cause the grist to 
lose great part of its heat, and, in warm weather, per- 
haps, to become sour. The whole water required might 
naturally be divided into three equal parts, was it not for 
the quantity at first imbibed by the grist; but as, in this 
way of brewing, the best management is to make the 
first wort of one mash, and the second wort of the other 
two, it will be found necessary to allow, for the first ex- 
tracting water, four parts out of seven of the whole quan- 
tity required, and to divide the remainder equally for the 
other two mashes. Thus, if the whole quantity of wa- 
ter required was fifty-one barrels, the lengths of the 


extracting waters would be as follow : 


1 Liquor 2 Liquor 3 Liquor. 
29 — 11 ——___+_—_ 1] Barrels. 
1 Wort. eet 
2 Wort. 


The water imbibed and retained by the malt is allowed 
for in this computation, which will be found just to every 
purpose, for small beer brewed in one copper only. 

But in strong beers and ales, with three mashes, whe- 
ther brewed at one, two, or three worts, the case will be 


somewhat different, as care should always be taken to 
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reserve for every mash a sufficient quantity of water to 
apply to the grist. For this reason, no greater propor- 
tion ought to be used in the first mash than that of three 
parts out of seven, as the volume of the malt is in a 
greater proportion to the quantity of water than in the 
preceding case. If, therefore, the whole quantity of 
water used was thirty-five barrels, the length of the li- 
quors would be: 
1 Liquor aie Liquor 3 Liquor. 


1 en ee ee i) 10 Barrels. 


Employing only one copper, must from hence appear, 
and is allowed to be, bad managenient ; for, in some part 
or other of the process, however well contrived, the bu- 
siness must stand still, and consequently the extracts be 
injured, by the air continually affecting them. The best 
and most usual practice, and that which here will be set 
in example, is to brew with two coppers. Other rules 
consequently are necessary to be observed, and I shall be 
more particular in the explanation of them. 

To preserve order, and to convey our ideas in the 
clearest manner, we shall make use of the four modes of 
brewing we mentioned, in the fourth section. . 

The first of these, which implies keeping pale strong 
and keeping pale small beers to become spontaneously 
fine, are best brewed with two worts and four mashes, 
to allow for what is imbibed by the grist, and what is 


steamed away during the first part of the process, four 
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sevenths of the whole of the water employed, and con- 
sequently a like proportion of the number of the degrees 
which constitute the difference between the first and last 
heats of the whole brewing, are required for the first 
wort, and the remainder to the last or second. The pro- 
portion as to the water is permanent, but having now 
-only a division of heat in a progressive state, for the tem- 
perature to be given to the extracts, to put in practice 
the principles laid down in pages 64, 65; the first wort, 
however, composed of several mashes, must be of one 
uniform heat, though less than that of the second, whose 
extracts, though more powerful, must, notwithstanding, 
be of equal heat among themselves. 

According to the rules laid down in section 8, the 
whole quantity of water requisite for a guile of keeping 
pale strong, or keeping pale small beer, is fifty-one bar- 
rels. In page 171, we found, including the heat lost at 
the time the extract separates from the prist, the first 
heat to form this process to be 144 degrees, and the last 
158 degrees ; the quantity of water, and the difference 
between these two degyees, are required to be divided in 
such proportions as are best applicable to the purpose 


we intend. 
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Water 51 Barrels, multiplied by 


4 


eae 


Divided by 7) 204 


ere 


Gives 29 Barrels for the first Wort, and 
this deducted from 51, 


Leaves 22 Barrels for the second Wort. 


The twenty-nine barrels, equally divided between the 


two first mashes, is fourteen barrels and a half for each; 


and the twenty-two barrels, equally divided between the 


two last mashes, is eleven barrels for each. 


The last heat for pale keeping beers is 160 degrees. 


And the fiyst-18 3.0.0. 0..0000 bo datbsnecedines 146 degrees. 
Their ditlereNnCOMSe-saenss- cpessee se success 14 
This, as above, multiplied by .......... teal 
And divided by ...s..s++00 sess sep tiaras till, ED. 
LEAVES .ascsecsscascasscorscesceesess pee a2 8 degrees. 


the proportion to be allotted to the first wort, and 6 de- 


grees, the remainder, to the last, in a regular progressive 


state: the elements for this brewing would stand as 


under. 


Malt’s Value of Whole First 
dryness. hops. medium. mash 


Degrees ‘11973... plas Echoes EP ee 


Barrels @oeeoe COCOCHHOHSHCHGOGSEHHESHHHHAKEHHEHS 144 


Second 
mash. 


Lown... 


143 


Third Fourth 
mash. mash, 


157... 260 
i2 LE 
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But more exactly to imitate the fermented liquors 
formed by nature, our first wort, answering to the ger- 
minating part of her processs, must be of one uniform 
heat in the extracts, as must likewise our second wort : 
(See page 165) the mean, then, of the progressive heats 
of the first wort will be that which must be applied both 
to the first and second mashes, and the mean of the pro- 
gressive heats of the second wort, that which must direct 


the third and fourth mashes; from whence are deduced 


Elements for forming keeping pale strong and 
keeping pale small beers. 


Malt’s Value Whole First Second Third Fourth 
dryness. ofhops. medium. Mash. Mash. Mash. mash. 


Degrees AE) Be eae Soca etcas: LOD eel 2c DUG 2 oor loos 
Barrels ....... kacys ser oad a nly. 14z I4i 011 1] 
Sn oe —e 


First wort. Second wort. 

That this method of applying the heats to the mashes 

corresponds to the medium heat which is to govern the 

whole process, the circumstances required in page 165, 
the following operation will prove. 


29 Barrels, the first wort. 
Heated to 150 


1450 
29 


4350 
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h 22 Barrels, the second wort. 


Heated to 1582 


Il 
176 
110 
22 
Whole 3487 
quantity 4350 
of water, 
Barrels 51 )7837( 153 The mean heat of the 4 mashes. 


51 2 Deducted for the heat lost at the 
eae: BV ere tap. 

273 151 Heat of the tap’s spending. - 

255 119 Malt’s dryness. 


ae 


187° 270 


153, 
—— 135 Mean heat of Malt’s dryness and 
of the extracts. 
3 Value of hops. 


es 


138 Mean heat of the whole process. 


Admitting of the necessary variations in the medium 


heats which are to govern processes for different pur- 
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poses, and of those in the number of degrees forming the 
constituent parts of the must, in proportion as the drinks 
are to be formed, either to become spontaneously fine, 
or made so by precipitation, or intended for a longer or 
shorter duration. This rule will be found universally 
true, when beers are brewed with two worts: but when, 
for the benefit of the drink, or on account of the 
smallness of the utensils, as is often the case, when 
the second mode of extraction is put in practice, we are 
obliged to carry on the process with three worts, these 
proportions must necessarily be altered, and the follow- 
ing have, in this case, been found most advantageous. 

The first and second wort ought to have two thirds of 
the water; the first wort two thirds of this quantity, the 
second the remainder of this, and the third wort one 
third part of the whole. 

Porter or brown beer is the sort of drink, in which 
this division is most commonly observed. Let the whole 
quantity of water to be used be that of the brewing, of 
which the elements have been laid down, (page 233) or 
r 4 barrels. 

Q 
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Le 


ny pabe, 

24 Barrels of water for the first wort. 
12 Barrels for the second wort. 
18 Barrels for the third wort. 
54 

The last degree 

for this drink is, 

with malt dried 

to 130 degrees, 165 Degrees. 

The first, as per 

page 178 155 Degrees. 


Their difference 10 Degrees. 


5 Heat of first wort. 
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Five degrees to be proportioned in the first wort, and 
these deducted from 7 degrees, the number allowed for 
the first and second wort, there remains two degrees for 
the second wort ; and seven degrees deducted from ten, 
the whole difference, leaves three degrees, to be propor- 
tioned in the third and last wort. 

A grist of eleven quarters of malt is too large, to ad- 
mit of the water allowed ‘for the first wort to be equally 
divided between the first and second mash; therefore, 
rather than use the whole 24 barrels in one mash, a 
sufficient quantity only must be applied to the first 
mash, both to work it, and to get as much of the extract 
to come down, as will save the bottom of the copper it 
is to be pumped: into, By this management, there will 
be enough left to form the second extract with, or what 
by the brewers is termed the piece liquor. The exact 
quantity of water the first mash should have, might be 
referred to the following section, but the order we have 
laid down, will-excuse our anticipating thereon. 

It has been found, and will hereafter be proved, that a 
volume of eleven quarters of malt, dried to 130 degrees, 
is equal to 6,32 barrels of liquid measure, that malt in 
general requires twice its volume of water to wet it, and 
this quantity of water is retained after every tap is spent. 


Q.2 
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6,32 Barrels, volume of the 1] quarters of 


malt. 


18,96 
6,32 


12,64 Barrels of water imbibed by the grist, 
which, deducted from 

24,00 Whole quantity of water allowed for 
the first wort. | 


Remains 3) 11,36 Extract, which will be yielded from 
the first and second mash. 
3,78 Length of the first piece, which is 


sufficient to save the copper. © 


3,718 
- 12,64 Quantity imbibed as above. 


16,42 Quantity of water for the first mash. 
7,58 Quantity of water forthe second mash. 


24,00 
The elements of this brewing, as we have them (page | 
178) placed in a progressive state, will be as under, 


where the quantity of water allowed for the first wort is 
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divided into two mashes, according to the circumstances 
just now taken notice of, where the second wort is 
formed by one entire mash, and the water allotted for 
the third wort is separated equally into two parts, for the 
two last mashes, and when the ten degrees of heat, tne 
' difference between the first and last heats employed, are 
as near as possible proportioned to the lengths of the 


worts. 


Malt’s Value Whole First Second Third Fourth Fifth. 
dryness. of hops. medium. mash, mash. mash. mash. mash. 


lee tO 42 148 2 LS ae AL OOr. Lal G? 16d, 2. 165: 
PiAREO Sec tases alee saeinass at eter, 3 tee a 
But, for the reasons alledged in page 236, they admit 


of the following variation. 


Elements for brewing brown beer or porter. 


Malt’s Valueof Whole First Second Third Fourth Fifth 


dryness. hops. medium. mash. mash. mash, mash. mash. 
PICT ESO! Mee acre LEO cc (LI Te ie Ode. LOD 164.65 
BRAEYNS steers eres corense artece LO? Don see bar tte Ge. = O 


SS omins Ser eee 
1 wort  2wort 3 wort. 

And, if proved as before, the same correspondence 
will be found with the medium governing heat. 

The third mode of extraction is intended for a drink 
which is soon to be ready for use, in which, in the coldest 
season of the year, transparency is expected, and, in the 
hottest months, soundness: to procure these intents, we 
have already shewn (page 191) it was necessary to vary 


Q 3 
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the medium heats governing these several processes, in 
proportion as the seasons of the year differed as to heat 
and cold. Our present business is a proper division of 
the whole quantity of water necessary for brewing, into 
the respective worts and mashes, and to apply to each, 
the adequate degree of heat: one single example will 
suffice for the operation, and the whole variety this drink 
is subjected to, will be €xpressed in the table subjoined. 
The general practice to brew common small beer, and 
which is best, is to form it with two worts and four 
mashes, and, in this case, as was before practised for 
keeping pale beers, in order to allow for the water at 
first absorbed by the grist ; four sevenths of the whole 
quantity is required for the first wort, and the remainder 
for the second wort, dividing these quantities again into 
equal parts, for their respective mashes. As a speedy 
spontaneous pellucidity is expected in every season of 
the year, and as every means for producing this without | 
“affecting the soundness of the drink, must be put in 
practice, the whole number of constituent parts are not 
only applied, but likewise the progressive heats suffered 
to take place: for here, through necessity, we are com- 
pelled to forsake the rules nature pointed out, (as in 
pages 64, 65); the reasons why are obvious; this drink 
receives no benefit by the slow progress nature recom- 
mends, and therefore very little by the impressions of 


time. 


THE PRACTICE OF BREWING. 247 


In page 232, we found the, whole quantity of water to 
_ be used for the brewing there specified, fifty-one barrels, 
and in page 191, we find when the heat of the air is at 
60, the first heat is 154, the last 174 degrees. 
Water 51 Barrels, multiplied by 
4 


Divided by 7) 204 


Gives 29 for the first Wort, and this de- 
ducted from 51, 
Leaves 22 for the second Wort. 

The twenty-nine barrels, divided into the first and 
second mashes, will be fourteen barrels and a half for 
each; and the twenty-two barrels, equally divided be- 
tween the third and fourth mashes, is eleven barrels 
each. 


The Jast heat for this brewing of common small beer 


Base DATE NOD) os cidsecdeeees Sedecseassiaceae 174 degrees. 
perlien fist: HOt s. of: css deassseucee ses Viaines 154 degrees. 
Phejr difference ..iccsdecas BGA seins i7.44-5820 
Multiplied: Bye t.<csssrisb ets set Alven tests 4. 

And divided by .....sssseee sathcbdecavvey i 1)+90 
Leaves (to ayoid fractions) nearly ..... 12 degrees, 


Q 4 
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to be proportioned in the first wort, and 8 degrees, 
the remainder of the 20, to the second wort, in a regular 


progressive state : the elements for this brewing are : 


Malt’s Value of Whole First Second Third Fourth 


dryness. hops. medium, mash mash, mash. mash. 
Degrees 130 2... 2 40... VE Dey Eek Pigs Way ey ome be (UR be 3 
Marrels scecis ete eee SPN 142. 446 tt 


First wort. Second wort. 


The quantity of water used for brewing small beer is 
in proportion to the largeness of the grist, and the price 
of the grain ; this admitting of almost an endless variety, 
it is needless to pursue it; but the dryness of the malt, 
the value of the hops, the medium governing: the pro- 
cesses, and the heat of the extracts being fixed, and con- 
stant degrees of heat in proportion to that of the air, IT 
have constructed the following table, which will be 
found useful to the practitioner in every season of the 


year. 


Heat of Malt’s Value of Whole First Second Third Fourth. 
air. dryness. hops. medium. mash. mash. mash. mash. 


135 ce, POZO. Lid 185 USS 4. LOOMS Se 
AO 124 B00) diss S7)00140. 4. 1 gee BREN | 
A515 opemre hb)... 140.4445) ., BIST e 1 Ons. MGS 
BO. LOVER ATE 40... 148,.0061498; 0.180 ARES 2 ah6o 
BS cen L2WR ALE Gs, AG .. B21 A. GOS... Te 
60 KH VIO Qi HAS 154. 1669.90.09 
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The last business of this section is to divide the quan- 
tity of water requisite to brew pale ales or amber, and to 
apply to such divisions their necessary degrees of heat. 
This liquor is rather an effort of art, than an exact imi- 
tation of nature, as in it the greatest transparency, joined 
to the greatest strength, is expected in a very short 
time, To obtain these ends, the whole number of the 
constituent properties of malt and two mashes only are 
employed. In the first, in order to favor its pellucidity, 
the lowest adequate extracting degree must be used ; 
and in the second, to cause the malt to yield the whole 
of its necessary parts, the highest fitting heat must be 
applied ; the whole of the process is, nevertheless, sub- 
jected to the governing medium heat of 138 degrees, the 
highest which admits of voluntary brightness. But where 
a drink is formed with two mashes only, and boiled off 
in one entire wort, to keep the due proportion between 
the quantity of water used, and the heat required in the 
extracts, and at the same time to allot the proper quan- 
tity for what is imbibed by the grist, the most conve- 
“ment division found, will be three-fifths of the whole 
quantity of water to be applied to the first mash, and the 
remaining two-fifths to the other. I know to this, cus- 
tom may be objected, that the first mash for amber 

should be a stiff one, in order the better to retain the 
heat; but this, in the division here proposed, may 


equally be obtained by a proper allowance made in the 
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attemperating of the water, without affecting the pro- 
portion of the heats required, as otherwise must. be the 


case. 


From 8 quarters of malt to make 13 barrels of fine ale. 
13 Length. 
x Boiling half hour. 


122 Waste water. 


26 Whole water employed, multiplied by 
3 


Divided by 5) 78 


Gives 16 Barrels for the first mash, and leaves 
10 Barrels for the second mash, 

the lowest heat being required in the first extract, and 
the highest in the last, according to page 194; for the 
16 barrels it will be 144, and for the 10 barrels it will 
contain 164 degrees. 

But as the heat of the air occasions a difference in the 
quantities of hops to be used, and as from hence the ex- 
tracts are somewhat varied : it has been judged conve-. 


nent to add the following table: 
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A TABLE of the elements for forming pale 
ale or amber, at every degree of heat in the 
air, with the allowance of two degrees of 


heat, in the first and last extractions. 


Heatof Malt’s Valueof Medium heat ofthe extracts, First Last. 


air. dryness. hops. and of malt’s dryness. heat. heat. 
Pore ate WOO Ves se Peer ce ck PEN Eto te coseves LAT). 167 
BOs fess ELON cs nna dae scteveue Note OP ae ang poe 146 . 167 
Ee ei ee Rk Ot dice Ei Sevececevsdtacece VSS Sisesdéeseseil 46. 166 
cctics a pba) Bore Pert ere BOG Nescessevecss 1 H0rs 1635 
ot cceae RR coda etre rant etcecctans «Luin eds vaxde ont ss 145. 165 
BOT. DOU re tices ceecehasas eonase pe octedeseagcrees nas (LG w 


In summer. time, it is sometimes thought better to 
brew this drink with malts more dried ; for conveniency 


sake, I here insert two. examples. 


Heat of Malt’s Value of Whole Heat of Heat of 


alr. dryness, hops. Medium. first mash. last mash, 
Oe rans | ee OE AE OMe cavoodkL Soe te LEGO 
60 eS at lg coc ee coat enact PAS eer bale 160 


For the management of small beer made after amber, 
see page 197. 

Thus having shewn how to ascertain the quantities of 
the malt, the hops, the water, and the heat to be used, 
and to proportion them to each other, as the good or 
bad properties of beers arise from the extracts, and fire. 


2 
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is the governing agent, we must now seek the means 
to administer the right portion of heat, and so to tem- 
per the water that is to form the extracts, as not to be 
disappointed of our intentions. In the calculations made 
for this purpose, not only the water in the copper, but 
the value and effect of the grist, as to heat and cold, must 


be considered. 
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SECTION X. 


An enquiry into the Volume of Malt,.1n order to reduce 
the Grist to liquid Measure. 


THE gallon, by which malt is measured, though less, 
is nearly of the same capacity with that, which is used 
-for beer or water. The quarter of malt, contains 64 
gallons of this measure, and the barrel, within the bills 
of mortality, according to the gauges used by the ex- 
cise, contains 36 gallons, but without the bills, 34; 
though the first quantity is the measure for sale through- 
out the kingdom. Hence it would appear, that propor- 
tioning the grain to the barrel of water would be no diffi- 
cult undertaking. This however is so far from being 
the case, that, after having made use of-several calcula- 
tions to help us to the true proportions, we shall find, 
they want the corroborating proofs of actual experience, 
to be entirely depended upon. 

The ultimate parts of water are so very small, as to 
make this, as well as all other liquids, appear to the eye 
one continued uniform body, without any interstices. 
This cannot be said of malt laying together either whole 
‘or ground ; there are numbers of vacancies between the 
corns, when whole, and between the particles when 


ground, but for our present purpose the volume occupied 
I 
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by any quantity of malt is properly no more, than the 
space which would be occupied by every individual corn, 
either whole or cut asunder, were they as closely joined . 
together as water. 

To determine, with precision, the quantity of cold 
water to be added to that, which is brought to the boil- 
ing point, (an act by the brewers called cooling in) 
it is necessary to know, what proportion a quarter of 
malt bears to the measure of a barrel of water. Several 
operations will be found requisite to come to this know- 
ledge ; viz. to take several gauges of different brewings, 
more especially in the first part of the process; to be 
well acquainted with the degree of dryness of the malt 
used, the heat of the first extract, and the quantity of 
liquor the mash tun holds upon every inch; to find out 
what degrees of expansion are produced by the different 
degrees of heat’ in the first mash, how much less water 
the mash tun‘holds upon an inch when hot, than it does 
when cold, what quantity of water is lost by evaporation, 
and in what proportion at the several terms of the pro- 
cess. In order to put this in practice, the gauges of the- 


following brewings were taken. 


5 quarters of malt dried to 125 degrees. 


The quantity of water used for the cat 1D 


2S 
mash was..... acl s , cesses iar devel - has) eke 


ond 


* B. stands for barrels, F. for firkins, G. for gallons, and the nunie 
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The malt and water gauged together si 
the mash tun. just ane ete: the tap was ae 25, 00 inches. 


a) a PS AR 2 Ee eee Res est BE Aya ce Aloe od 


Allowance for the space under the false 
bottom boards of the mash tun, asnear ¢ 0, 66 inches, 
aS COUIG, HG, COMIPULCH 1.4 -serintersactsta? 


The goods gauged in the mash a after ) 15 


the first tap was spent .......... vas Lah Soelarny » 41 inches. 
| Be ree 
First piece gauged in the copper .......... Serge”. 
B. F. G, 


‘The water employed for the second mash ; Ho Wels 
Was scavatetansese RE PRS ir NR 3 


The grist gauged with this water just be- 


) 
fore the tap WAS S€t...........ecseceseesseeee § 30, 62 inches. 


And just after the tap was spent............ 15, 63 inches. 
BoB. Gi 


The first wort consisting of these two syrieg 10 
pieces gauged in the copper ..........0 


B. °F. G. 
"The water used for the third mash was... 8 3 6 


Just before the tap was set the grist with Sra eannch 
this gauged in the mash tun ............ inghes, 


And just after the tap was spent ............ 15, 20 inches. 


B. F. G. 
The water used for the fourth mash was 8 3 6 


bers past the comma, where the inches are expressed, for decimals; 
34 gallons are here allowed to the barrel, in compliance to the ex~ 
cise gauging, as these calculations were made without the bills, 
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The mash gauged just before the ag 


| 24, 60 inches. 
was set eoeece eocvvecs Ceevoreeseooe COCO Ore osacee ve +f 


And just after the tap was spent ............. 15, 16 inches. 


The heat of the first extract was 136 degrees, to which 
adding two degrees, for what is lost by the tap spending, 
_ the true heat of the mash is 138 degrees. 

The first extract, before it is blended with hops, may 
be estimated to be nearly as strong as a first wort of 
common small beer. This, when under a strong ebulli- 
tion, raised the thermometer to 216 degrees, and seven 
barrels of such a wort, when boiling, oceupied an equal 
space with nine barrels of cold water, at the mean tem- 
perature of 60 degrees. Now, if the degrees of expan- 
sion follow the proportion of those of heat, the following 
table, constructed upon this supposition, will shew how 
many barrels of cold water would be necessary to oc- 
cupy the same space with seven barrels of wort of diffe- 


rent heats, 


Degrees of heat Barrels of cold water, Barrels of wort, 
DL Gr csger Me oil abies ala’ wie sgt Oy. we xcnin'es caitsnnite> aceudte eoira. 
906 iis.%. sean fois codes hltace aakee i a TE | 
POG Uc ek sees dae ken ts n.d oop ig UD Bosaeees sae es Cass kee ee | 
LO <beds seer re 3% OI, ats 0 altel clees seiate 7 
iia seasrrsrs sccene Sieees ae Or wieren's CeseWesseees cueee as 
HrLMtas ses osc sass. pa altidig Od Nalwseste sash ewes se enene é 
TOD Merete sta ceaccenesse CIO Pessmuce seb eMiev stews sas se | 
WARY Bi vee stab Set HORMA Wied. wets swith Soa e? D 
Bits By er ise See cans 46s GOON ah uances PS AeA T 
DAR VeaNepth> xs> Cones 1,389 cis's istaieriiaete iiaabe enosin 
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The quantity of water evaporated in a brewing, when 
not in immediate contact with fire, is more considerable 
than it is generally apprehended to be; after repeated 
trials, I have found that what was lost in this manner 
amounted nearly to one fifth. 

Now since the heat of the first tap was 138 degrees, 
and my mash tun holds 20,25 gallons upon an inch, the 
following proportion may be deduced from the preceding 
table. 

If § s———_——_- 7] 20,25 
71,00 


8,00 ) 141,7500 


17,71 Gallons, 
and this is the true quantity contained in one inch, at a 
heat of 138 degrees. ; 

The quantity of water used for the first mash, was 
i2B. 2F. 3G. or 428 gallons, of which one fifth is sup- 
posed to be steamed away, when the first liquor is gone 
through the whole process of the extraction: but as the 
gauges of the malt and water together are taken before 
the tap is set, in the beginning of the process, the whole 
evaporation ought not to be deduced, and ene sixth 
seems to be a sufficient allowance on this account. We 
may therefore suppose 357 gallons to be in the mash 
tun at the time of gauging, which number being divided 


R 
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by 17,71, will shew how many inches are taken up by 
the water at that heat. 


17,71 )357,0000(20,15 
3542 


2800 

1771 

10290 
8855 


1435 
The mash gauged just before the tap was 
SEL ei aust ses PARA es PBT NN 25,00 Inches. 
Allowed for the space under false bottoms, 0,66 


25,66 
Deduct the inches taken up by the water, 20,15 


Remainder for the five quarters of malt, ... 5,51 Inches. 
or 1,10 inch for one quarter. This number being mul- 
tiplied by 17,71, the quantity of gallons contained upon 
one inch at this heat, will give 19,48 gallons for the vo- 
lume of one quarter of this malt. There now remains 
nothing but to bring a barrel of water of 34 gallons, 
under like circumstances, as to expansion and evapora- 
tion, with these 19,48 gallons, with this difference only, 
that as the proportion required is, at the time the water 


and malt first come in contact, and not after the mash 
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has been worked, a less allowance for steaming will be 


sufficient, and may well be fixed at one seventh. 


Gauge within the bills of | Gauge without the bills of 


mortality. mortality, 
i700 3... $100,436 T6:7;00 scout a. +. ae 
36 34 
4800 3200 
2400 2400 

7,00)288,00 1,00)272,00 
41,14 38,85 

5,87 Lost by steam. 5,55 Lost by 

steam. 
35,24 33,30 


The barrel of water reduced ; and as 19,48 gallons, under 
the same circumstances, were found equal to one quarter 
of malt, the following division will shew the proportion 


between them. 


19,48)35,2400(1,81 19,48 ) 33,3000 ( 1,70 
1948 1948 
15700 13820 
15584 13636 
17160 184 
1948 


Thus, in malt dried to 125 degrees, the quantity of 
1,70 quarters is required to make a volume equal to 34 
gallons, or a barrel of water, according to the excise 


R 2 
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gauging without the bills of mortality ; andthe quantity 
of 1,81 quarters is required to make a volume equal to 
36 gallons, or a barrel of water, according to the excise 
guaging within the bills of mortality. 

The more the malt has been dried , the larger the in- 
terstices are between its parts; the quantity of water it 
admits will consequently be greater than what is absorbed 
by such as is lessdry. More of this last malt will be ne- 
eessary to make a volume, equal to that of the barrel of 
water ; and every different degree of dryness must cause 
a variety in this respect. It will therefore be proper to 
repeat the operation with a high-dried grist. 

Gauges of a brewing of eight quarters of malt dried to 
140 degrees. 

B. F, G. 
The water used for the first mash, ........ 11 2 4 


Malt and water gauged together in the 


‘ 9 oa 
mash, just before the tap was set, ..... i 26,25 Inches. 


Allowed for the space under the false bot- ae a 
konavor the Wash LU) 1 cere. vate eves ? DENS. 


Goods gauged in the mash tun after the at 22,36. Inches. 


first eae RY Ce SPIN. Scie sbncces sees eerveautens 
; Baie, 
First piece gauged in the copper, ...........- A ORS 
Be #. G 
The water for the second mash was........ ll 2 4 


The mash gauged just before the tap was set, 35,70 Inches. 
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Just after the tap was spent, ....... Ber tscsvns 22,19 Inches. 


Beer's: 
The wort made of these two pieces hig oe 
PAUP CCI CHErCOU PCL; \cicecos sos deste tases 


Se ee eee 


| ebaek.G. 
The water used for the third mash was.... 8 3 6 
The mash gauged just before the tap was set 31,10 Inches. 
And just after the tap was spent, ............ 21,77 Inches. 


Bik. G. 
The water used for the fourth mash was...8 3 6 


The mash gauged just before the tap was set 30,50 Inches, 
And just after the tap was spent Aree sseasese 21,60 Inches, 

The heat of the first extract was 142 degrees. Now, 
by the table of expansions (page 256). 


G. | 
Tf 8,05 sssssccvee 7,00 ssseeeeees 20,25 Of cold water, upon 


700 aninchin mash tun. 


8,05)1417500(17,60 will be the real 
805 quantity of water 


‘upon an inch in the 


6125 mashtun, whenheat- 


5635 ed to 142 degrees. 


262 THE PRACTICE OF BREWING. 


Bok? 4G: 
Quantity of water in the first mash, 11 2 4 


34 


395 
Deduction for the evaporation at this 


period, one sixth, 65,83 


| 329,17 true quantity 
of the water for the first mash, which must be divided 
by the real quantity of water contained upon an inch in 


the mash tun. 
17,60)329,1700(18,70 inches taken up 


1160 in the mash tun, by 
the water used in 
15317 the first mash. 
14080 
12370 
12320 


50 
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The mash gauged just before the tap 
CE og) pia iy. Ae aED ER TERT: Ne aR 26,25 Inches. 
Allowed for the space under the false 


bottoms 


eae lien atal hy clues 0,66 
26,91 
- Inches taken up by the water of the 
firstisrinshy cose halo aon ui tahoe aeons aot 18,70 
Space occupied by these 8 quarters of 
malts ot sa I tatters inet 8) 8,21 Inches of 
mash tun, 
Space occupied by one quarter ........... ceo | 
17,60 
6120 
T1é 
102 


17,9520. Gallons of 
water equal in volume to one quarter of this malt. 


Excise gauge without the bills of mortality. 
Hed Oees, ees Ou aie eo ‘ 


71,00) 273,70 


39,10 Expansionof the barrel of 
water, out of which 3th, 5,58, is to be deducted for 
evaporation. 

LGITIATINS,: 02.0 0d0s0ve8ss ... 33,52 for the barrel of water re- 


duced, which the quarter of malt, or 17,95, isto be com- 
pared to. 


R4 
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Excise gauge within the bills of mortality. 


TET to bai OD sess roche 36 
36 


a 


4830. 
2415 


1,00) 289,80( 41,44 Expansion of one barrel of 
2800 water, 

592 3th to be deducted for eva- 

980 ———~ poration. 

7100 35,52 Barrel of water reduced, 


ee which the quarter of malt, 
2800. or 17,95 is to be compared 
2800 to. 


17,95)33,5200(1,86 Quantity of malt dried to 140 de- 


1795 _ grees equal to one barrel of water. 
15570 
14360 
12100 | 
10770 
1330 
17,95)35,3700(1,97 Quantity of malt dried to 140 de_ 
1795 grees, equal to one barrel of 
—— water, according to the excise 
17420 gauge within the bills of mor- 
16155 tality. 
12650 


12565 
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Having found the volume of malt at two distant terms 
of dryness, we might divide the intermediate degrees in 
the same manner as we have done before, could the cer- 
tainty of these calculations be entirely depended upon ; 
but as some allowances have been made without imme- 
diate proof, how near soever truth the result thereof may 
from experiments appear, it may be proper to point out 
what is wanting to make our suppositions satisfactory. 

Some part of the calculation depends on the quantity 
evaporated ; this, in the same space of time, may be 
more or less, as the fire under the water is brisk or slow, 
or as the weight of the atmosphere differs. The gauges 
are taken at the time the malt and water are in contact, 
and more or less water may be imbibed in proportion, 
both of the dryness and age of the malt ; water as a fluid, 
malt as a porous solid body, must differ in their expan- 
sion, but in what proportion is to me unknown; effer- 
yescence may be another cause of want of exactness ; the 
different cut the malt has had in the mill, its being or 
not being truly prepared, and lastly the difference as to 
time, of the mashing or standing of the grist, prevent 
our relying wholly upon the calculation. It is, how- 
ever, not improbable thgt some of these incidents correct: 
one another. Since 1,70 quarter of malt dried to 125 de- 
grees are equal to one barrel of water, and 1,86 quarter 
of malt dried to 140 have the same volume, the diffe~ 


rence being but 16 parts out of 100, the whole of the 


- 
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error cannot be very great, and ‘one quarter six bushels 
of malt may, at a medium, be estimated of the same vo- 
lume with one barrel of water. But, as experience is the 
surest guide, I have, from a very great number of difte- 
rent brewings, collected the following proportions, and 
repeatedly found them to be true. I have added, in the 
table, the weight malt ought to have, at every degree of 
dryness. 
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A TABLE shewing the quantity of malt of 
every degree of dryness, equal to the volume 
of one barrel of water, and of the mean 


weight of one quarter in proportion to its 


dryness. 
Excise gauge Excise gauge 
Degree of __ without the bills. —_ within the bills. | Weight in 
dryness. Volume of grain, Volume of grain. _ pounds 
Barley 80 ........++4 oo 1,56 sesssseceenes [Weis Anaper rai 3716 
LOO .ncecee pas eve EO ievccesuassss Dabs OL ues gewke ses 306 
LOS) secees caneeed L5G Sr ecccvceueias chy te csacyseeree 301 
LIOR A, eal Ones. Paice br Bikaner nn. fe 296 
We) See sc eee gol 115 siatl...ed 291 
Wigiio ELS wrcseseverse POG cecssnteeeres wl, (SD sssthversase 286 
124i. toes 5083 SIDS T hissed bs 28091 $88 Sotelies, oOB 1 
eR See Ba te PTAs Sectoesh « LS Tack ee 2716 
104 inion. mel inoeeein. ond. ob kteatend QT 
TOSI 1é805.taater Awe: 195% tebe 266 
LI SS kes Re een ae iO ety Pert eee a, 008i it «3 Wewecde ISO 
148 28d 1986) alike 2,03 ssssereeveee 256 
| pnp ne 1,89iueread: ZO Ae. tents: 251 
‘5 Torin. wid x DS2etth.ok.. Dy betsseucsic.. 246 
L6drda ave: 4 169 Hsin. eee Del 5 hoaesscaaiiee 241 
NG Dd). Hansel U9ksed ai. Og Qoe8. cs de 236 
Vila;.50.21..22j)0 ber 2k... 2.98 sib Het. 231 
GT TI FOF a ah cae. 22 DA TAS 2. Heeer, 226 
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With a table thus constructed, it is. very easy to re- 
duce every grist to its proper volume of water. Sup- 
pose those of the brewings we have already mentioned ; 
that of the small beer consists of 6 quarters of malt dried 


to 130 degrees, the proportion of which in the table is as 


Vio. Loud, 
Quarter of malt Barrel of water. Malt. Water. 
If 1, That Ue EA 1. AWS AGS, ite Gi. 000 KE 3,42 


These six quarters of malt occupy therefore an equal 
-volume with 3,42 barrels of water. A brown beer grist 
of 11 quarters dried to 130 degrees; the proportion of 


this in the table is as 1,74 to 1, 


Malt. Water. Malt. .. Water. 


The. volume of these 11 quarters of malt. is therefore 
the same with that of 6,32 barrels of water, and the whole 
being brought to one denomination, we are enabled to 
find the heat of the first mash; but the effervescence oc- 
casioned by the union of the malt and water must prevent 
this calculation being strictly true, the consideration of 
which shall take place hereafter. | 

The circumstances. are different in the other mashes : 
the waters.used for these, meet a grist already saturat- 
ed, and the volume is increased beyond. the quantity 
found for dry malt. The quantity to be allowed for 


this increase cannot be determined by our former calcu- 
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lations, and new trials are to be made, in order to fix 
upon the true proportion. 

Gauging is undoubtedly the most certain method of 
proceeding in these researches ; but even this becomes 
less sure, on account of the expansion, evaporation, 
effervescence, and other incidents already mentioned.— 
Our errors however cannot be very considerable, when 
we deduce our conclusions from numerous and suffici- 
ently varied experiments. 

The volume of the grist of pale malt was found, after 
the parting of the first extract, to ‘be 15,41 inches, 
though the space occupied by the malt, when dry, was 
only 5,51 inches: and the volume of the brown grist, 
at the same period, was 22,36 inches, though the dry 
malt filled only a space of 8,21 inches. The proportion 
in both these cases, and.in all those which I have tried, 
answers nearly to one third, so that the volume of the 
erist, in the second and all subsequent mashes, may be 
estimated at three times the bulk of the malt when dry, 
and this is sufficiently accurate for the operations of 
brewing, in which, for conyeniency sake, the applica- 
tion of whole numbers should be effected. 

As it is found, by the gauges, that the goods, after the 
several taps are spent, remain sensibly of the same vo- 
lume, or at least very little diminished ; may we not con- 
clude, the parts absorbed by the water, in which the vir- 


tue of the grain and the strength of the beer consist, 
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are contained in an amazing small compass? It is indeed 
true that hot waters and repeated mashes do swell some- 
what the hulls and skins of the malt, but no allowance 
made for this increase will be sufficient, to remove the 


cause of our surprise. 
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SC PLO XL 


Of the Proportion of cold Water to be added to that 
which rs on the point of Boiling, in Order to obtain the 


desired heat in the Extract. 


THE degree of heat, which causes water to boil is de- 
termined , by Farenheit’s scale, to 212. It is in our 
power to give to any part of the extracting water this 
degree of heat ; and by adding to it a sufficient propor- 
tion of water of an equal heat with that of the air, and 
blending these two quantities with the grist, to bring the 
whole to the required temperature. The rules for ob- 
taining this end are extremely simple, and cannot be 
unknown to those, who are skilled in arithmetical opera- 
tions. But as our view is to render this part of our 
work generally useful, we think it will be proper briefly 
to lay down these rules, and to illustrate them by the ex- 


amples of our two brewings. 


Rule to ascertain the heat of the first Mash. 


Let a express the degree of boiling water, 4 the actual 
heat of the air, c the required degree for the extract, 
m the whole quantity of water to be used, » the volume 
of the malt ; x, that part of the water, which is to be made 


to boil, will be determined by the following equation. 
1 
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Go — B aseett beagiiet cae 


a—b 

The quantity of water used, added (+) to the volume 
of the grist. 

Their sum (z) multiplied (x) by the heat required, 
less (—) the heat of the air. 

This produce diyided (~) by the heat of boiling wa- 
te (212) less (—) the heat of the air will quote how 
much is to be made to boil or brought through (212) 
that is how high the copper is to be charged, the re- 
mainder of the length of the whole liquor for this mash, 
is the quantity to be cooled in. | 

The first example is that of a brewing of small beer, 
when the heat of the air is at 60, (see page 232.) The 
volume of the 6 quarters of malt was estimated at 3,42 
barrels, (see page 268 ;) the first liquor is 144 barrels, (see 
page 247) and the heat required for the first mash 154 


_ degrees, (see page 247.) 


By il 
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First Mash. 


m = 14,50 Barrels of water 


n= 3,42 Volume of grist 


m4n=—= 17,92 c= 154 Heat of the first 
mash, 


94 6 = 60 Heat of the air, 


(a) heat of c—b = 94 
boiling wiles 212 7168 

6 heat of the 

air, 60 16128 


a—b = 152 )168448 (1108 barrels of water, t6 


152 be made to boil out of 
a the 14 + barrels which 
164 are allotted for the first 
152 mash. The incidents to 


—— be mentioned, are not 
1248 considered in this calcu- 
i216 lation. 


The hext example of a brewing is that of a grist of 
eleven quarters of malt for porter or brown beer ; the 
medium heat of the air is forty degrees, the volume of 
the grist, 6,32 barrels, (see page 268) the first liquor to 
mash with sixteen barrels, (seé page 245) and the heat | 

Ss 
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expected in the mash, one hundred and fifty-seven and 


a half * degrees. (See page 245). 


First Mash of brown strong beer. 


16,00 Barrels of water 
6,32 Volume of malt 


157 Heat required in the 


22,32 . mash, vide page 247, 
117 40 Heat of the air. 
heat of boil- 15624 117 
ing water, 212 2232 a 


Heat of air, -40 2232 


aS 


172 )261144 (15,18 barrels of water, to be 
172 made to boil out of the 


—— 16 barrels. 


& The half degree omitted in this mash will be added to the next. 
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{ will give one proof of the certainty of this rule, by 
setting down the state of this first mash from it. 
15,18 
212 


3036 
4: 1518 
3036 © 


A. 3218,16 Number of degrees of heat in 14,66 barrels 
| of boiling water. 
16,00 Barrels of water to first mash. 
15,18 Barrels made to boil. 


»82 Barrel to cool in. 
40 Heat of cold water. | 
B. 32,80 Number of degrees of heat in 1,34 barrels of 
cold water. 
15,18 Boiling water. 
582 Cold water. 
6,32 Volume of grist. 


C. 22,32 Barrels, volume of the whole mash, 


6,32 Barrels, volume of the 11 quarters of 
malt. 
»40 Heat of the grist. 


252,80 Number of degrees of heat in the 
grist. 
32,80 B. 
3218,16 A. 


C. 22,32 ) 350376 (157 degrees of heat required in the 
2232 first mash, as above. 


12717 
11160 


15576 
15624 
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So long as the mixture consists only of two quantities 
of different heat, as is always the case of the first mash, 
the preceding solution takes place. But in the second 
and other mashes, where three bodies are concerned, 
each of different heat, viz. the boiling water, the cold 
water, and the mash, are to be mixed, and brought to a 
determinate degree, the rule must be different ; yet, like 
the former, it is the same with what is used in similar 
cases of allaying, when different metals are to be melted 
down into a compound of a certain standard, or different 
ingredients of different value to be blended, in order to 
make a mixture of a determinate price. What the dif- 
ferent density of the metals, or the different value of the 
ingredients are, in these cases, the different degrees of 
heat of the boiling water, the grist, and the air, are in 
this. | 
Rule to ascertain the heat of the second mash, 

and of the subsequent ones. 


Let the same letters stand for the things they signified 
before, and d express the actual heat of the grist, then 
will 


oe 


ewme—bxm+e—d en 


a—b 
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or in plain terms, the heat required less (—) the heat of 
the air, multiplied ( x ) by the quantity of water used. 

The heat required less (—) the heat of the goods, mul- 
tiplied (x) by the volume of the goods. 

Their sum (z) divided (=) by the heat of boiling 
water, (212) less (—) the heat of the air. 

Will quote the quantity to be made to boil, or to be 
brought through (212) the remainder part of the whole 
liquor for the mash is consequently the quantity to be 
cooled in, 

We may now collect the circumstances of the two 
brewings, and find the quantity of boiling water, required 
for their second and subsequent mashes, exclusively of 
the incidents which will hereafter be mentioned. 

The first mash for the six quarters of small beer, had 
154 degrees of heat, but this and every mash looses, in 
the time the extract is parting from it, 4 degrees, which 
reduces the heat to 150 degrees. The volume of this 
grist, in its dry state, was 3,42 barrels, but now, b y being | 
expanded, and having imbibed much water, it occupies 
three times that space, or 10,26 barrels; the air is sup- 
posed to continue in the same state of 60 degrees of 
heat. The length and heat to be given to the three ree 


maining mashes, are as follows. (See page 247.) 


Degrees of heat, 154. ....... ROG o<o0- be (0 ae 174 

Barrels of water, 142 ....... 14d ecese og Oe 1] 

Liquors, sti 5,3 fs ee OU eat ca 4th 
1 wort 2 wort. 
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Second Mash for Small Beer. 


c— 166 Heat required in the mash. 
d— 150 Heat of the coods. ; 


c—d= 16 
nm = 1026 Volume of the goods, 


C6 See 


96 
32 
160 


c—dxn= 16416 
c = 166 Heat required in the mash. 
6 = 60 Heat of the air. 


cb =<106 
m= 1450 Barrels of water. 


5300 
424 
106 


c—b X m= 153700 
cee dixie 716416 


a — 6 = 152)170116(11,19 Barrels of water to be made to 


152 boil out of the quantity allotted 
a2212 —— for the second mash. 
b= 60 181 
—- 152 
152 
291 
152 
1396 


1368 “ 
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Third Mash. 
170 Heat of mash, 170 Heat of 3rd mash, 
60 Heat of air. 162 Heat of goods. 
110 8 
1100 Barrels of water 1026 Volume of grist. 
3d mash. mo 
11000 8208 
110 
121000 
8208 
152)129208(8,50 Barrels to be made to boil out of the 
1216 quantity of water allowed for the 
oe third mash 
7160 
160 
8 
| Fourth Mash. 
174 Heat of 4th mash. 174 Heat of 4th mash. 
60 Heat of air. 166 Heat of goods. — 
114 


8 
11,00 Barrels of water 1026 Volume of goods. 
for 4th mash. | 


11400 48 
114 16 
80 
125400 
$208 8208 
152 ) 133608 ( 879 Barrels to be made to boil out of the 
1216 quantity of water allowed for the 
fourth mash. 
1200 
1064 
1368 
1368 


Se 


S 4 
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The liquors of this brewing of common small beer, 
when the mean heat of the air is 60 degrees, must there- 
fore be ordered in the following manner (the incidents 


hereafter to be noticed, excepted.) 
tliqr.: 2Liqr, 3Liqr. 4 Ligr. 


Lengths of liquors, ....... Te pera seer Taek ta 11 

Boiling water ; barrels, . 11 ...... 11¢ Bi aicaie? 83 

Cold water ; barrrels, ... 34 ...... Be reees Bee sivess' 2y 
145 142 11 11 


The heat of the first mash for the 11 quarters of brown 
beer, was 157 degrees, (see page 245) and after the 
parting of the extract from it, 153; the volume of the 
grist, in its dry state, was valued at 6,32 barrels of 
water, (see page 268) but, for the reasons before men- 
tioned, it now occupies three times that space, or 18,96 
barrels, The air is supposed to continue at 40 degrees, 
and the length and heat to be given to the different 
mashes, were determined as follows; (see page 245.) 
Degree of heat, 157 .... 158 .,.. 162 vee 164 oa 165 
Barrels of water, 16.0.5 Ss 12... Qi 9 
Liquors, Ist... . 2d... 3d... 4th.. 5th 
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Second Mash of Porter, or brown strong. 


212 Boiling water. 
40 Heat of air. 
172 
158 Heat of 2nd mash 
153 Heat of the grist or goods, 
5 
1896 Volume of goods. 
158 Heatof2ndmash 30 
40 Heat of air 45 


= 40 
118 5 
8,00 Barrelsof 
water. 9480 
94400 
9480 


172)103880(6,03 Barrels of water to be made to boil for 
1032 the second mash. 
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Third Mash. 


212 Heat of boiling water. 


40 Heat of air. - 


112 
162 Heat of 3rd mash. 
154 Heat of goods. 


162 Heat of 3rd mash. 


8 
40 Heat of air. 18,96 
122 48 
12,00 Bar. of water. 12 
64 
146400 8 
£5168 
. 15168 
172) 161568(9,45 Barrels of water to be made to boil for 
1548 third mash. 
4716 | 
688 
$88 
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Fourth Mash. 


164 Heat of 4th mash, 
158 Heat of goods. 
6 
18,96 Volume of grist wetted, 
164 Heat of 4th mash. ——— | 
40 Heat of air, 36 
——————— 54 
124. ARE 
9,00 Bars. of water. 6 
111600 11376 
11376 


172) 122976(7,14 Barrels of water to be made to boil for 
1204 the fourth mash. 


168 
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Fifth Mash. 
; 165 Heat of 5th Mash. 
160 Heat of Goods. 


5 
18,96 
165 Heat of 5th mash. 
40 Heat of air. 30 
Pid Sp? 45, 
125 40° 


9,00 Barrels of water. 5 


114500 9480 
9480 _ 


172)123980(7,20 Barrels of water to be made to boil for 
1204 the 5th mash. 


358 
344 


140 
The liquors of this brewing of brown beer must there- 


fore be ordered in the following manner : 


Barrels of boiling water, 152...... Fees ere aa Toe 7 
Barrels of cold water,..... 3 ...... J bole or 2 ier: 2 oy. 2 
16 8 12 9 4 


LiQh00g, 2esscrsccseronsvesey 1St, 2nd. rd. 4th. 5th. 
3 
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What in the brewery is generally called cooling in, 
must be settled for this brewing according to the number 
of barrels of cold water specified as above, the incidents 
hereafter to be noticed excepted. 

Each of these calculations may be proved in the same 
manner as was donebefore. This method of discovering 
the proportion of water to be cooled in, deserves, on 
account of its plainness and utility, to be preferred to 
any other, which depend only upon the uncertain de- 


termination of our senses. 
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SECTION XU. 


OF MASHING. 

OF late years, great progress has been made towards 
perfecting the construction and disposition of brew-house 
utensils, which seem to admit of very little farther im- 
provement. | The great copper, in which the waters for. 
two of the extracts receive their temperature, is built 
very near the mash tun, so that the liquid may readily 
be conveyed to the ground malt, without losing any 
considerable heat. A cock is placed. at the bottom 
of the copper, which being opened, lets the water have 
its course, through a trunk, to the real bottom of the 
mash tun. It soon fills the vacant space, forces itself a 
passage through many holes made in a false bottom, 
which supports the grist, and, as the water increases in 
quantity, it buoys up the whole body of the corn. 

In order to blend together the water and the malt, - 
rakes are first employed. By their horizontal motion, 
Jess violent than that of mashing, the finest parts of the 
flower are wetted, and prevented from being scattered 

about, or lost in the air. ! 
But as a more intimate penetration and mixture are 
necessary, oars are afterwards made use of. They move 


nearly perpendicularly, and by their beating, or mashing, 
3 
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the grains of the malt are bruised, and a thorough im- 
bibition of the water procured. 

The time employed in this operation cannot be settled 
with an absolute precision. It ought to be continued, 
till the malt is sufficiently incorporated with the water, 
but not so long as till the heat necessary to the grist be 
lessened. As bodies cool more or less speedily, in pro- 
pertion to their volume, and the cohesion of their parts, 
a mash which has but little water, commonly called a 
stuff mash, requires a longer mashing to be sufficiently 
divided, and, from its tenacity, is less liable to lose its 
heat. This accounts for the general rule, that the first 
mash ought always to be the longest. 

After mashing, the malt and water are suffered to stand 
together unmoved, generally for a space of time equal 
to that they were mashed in. Was the extract drawn 
from the grain as soon as the mashing is over, many of 
the particles of the malt would be brought away. undis- 
solved, and the liquor be turbid, though not rich. But, 
by leaving it some time in contact with the grain, with- 
out any external motion, many advantages are gained. 
The different parts of the extract acquire an uniform 
heat, the heaviest and most terrestrial subside, the pores 
being opened, by heat, imbibe more readily the water, 
and gwe way to the attenuation and dissolution of the 
oils. When the tap comes to be set, or the extract te 


be drawn from the grist, as the bottom of the mash is 
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become more compact; the liquor is a longer time in its 
passage through it, is in a manner strained, and conse- 
quently extracts more strength from the malt, and be- 
comes more homogenecus and transparent: 

Such are the reasons why the grist should not only be. 
mashed pretty long, but likewise be suffered to rest an 
equal time. It is the practice of most brewers, and ex- 
perience shews it is best, to rake the first mash half an 
hour, to mash it one hour more, and to suffer it to stand 
one hour anda half. The next extract is commonly 
mashed three quarters of an hour, and stands the same 
space of time; the third, and all that follow, are allowed 
one half hour each, both for mashing and standing. 

The heat of the grist being in this manner equally 
spread, and the infusion, having received all the strength 
from the malt, which such a heat could give it, after 
“every mashing and standing, is let out of the tun. This, 
undoubtedly, is the fittest time to observe whether our 
expectations have been answered. The thermometer is 
the only instrument proper for this purpose, and ought 
to be placed, or held, where the tap is set, adjoining to 
the mouth of the underback cock. The observation is 
best made, when the extract has run nearly half; and as, 
by it, we are to judge with what success the process is 
carried on, it is necessary to examine every incident, 


which may cause a deviation from the calculated heat. 
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SECTION XIII. 


Of the Incidents, which cause the Heat of the Extract to 
vary from the Calculation, the allowances they require, 


and the means to obviate their effects. 


By incidents, I understand such causes as effect either 
the malt, the water, or the mash, during the time the 
brewing is carrying on, sO as to occasion their heat to dif. 
fer from what is determined by calculation. As these 
might frequently be a reason of disappointment, an in- 
quiry into their number and effects will not only furnish 
means to prevent and rectify the errors they occasion, 
but also serve to confirm this practice. 

In our researches on the volume of malt, some notice 
was taken of the increase of bodies by heat, and the loss 
occasioned by evaporation. Water, when on the point 
of ebullition, occupies the largest space it is susceptible 
of; but.contracting again, when cold water is added to 
it, the true volume of both, when mixed together, re- 
mains uncertain, and may cause a difference between the 
calculated and real degree of heat. This cause, however, 
producing an effect opposite to, and balanced in part by 
evaporation, becomes so inconsiderable, as hardly to de- 
serve any farther consideration, 

Water, just on the point of ebullition, may be esteem- 

T 
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ed heated to 212 degrees. Though, by the continuation 
of the fire, or by any other cause*, the heat never @oes 
beyond this, yet was cold water added to that, which vio- 
lently boils, the degree expected from the mixture 
would be exceeded; for the cold water absorbing the 
superfluous quantity of fire, which otherwise. flies. off, 
becomes hot itself, and frustrates the intent. The time, 
therefore, of adding the cold water to the hot is immedi- 
ately before the ebullition begins, or when it is just 
ended ; and in proportion as we deviate from this prac- 
tice, the heat in the extract will differ from the calcu- 
lated degree. 

The water, for every mash, should, as near as possible, 
be got ready to boil, and be cooled in just before it is to 
be used. A liquor, which remains a long time after the 
ebullition is over, and the fire has been damped up, 
loses part of its heat, if cold water is applied to it, the 
effect cannot be the same as it would have been at first. 
On the contrary, if the liquor is got ready too soon, and 
cold water immediately added to it, in order to gain the 
proper degree of temperature, by leaving the mixture 


Jong together, though the fire is stopped up, more heat 


* Different quantities of water are differently affected by the same 
portion of fire; when the ebullition is just over, and the surface of 
the liquor is become smooth; if some of it is, by a cock, drawn from 
the bottom of the copper, where the coldest water always is, the re- 
maining part, having a greater proportion of fire than before, again 
begins to boil, though not affected by any increase of heat. 

1 
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than necessary will be received from the copper and 
brickwork, especially if the utensils are large. In both 
cases, the degree in the extract will not’ answer the 
intent. 

The effect of effervescence next deserves our conside- 
ration, but this takes place only when the water first 
comes in contact with the malt. Germinated grains 
must, to become malt, be dried so, that their particles 
are.made to recede from one another, thus deprived of 
the parts, to which their union was due, when they come 
im contact with other bodies, (as water) they strongly at- 
tract the unitive particles they want, and excite an in- 
testine motion, which generates heat. This motion and 
this heat are more active in proportion as the grain has 
more strongly been impressed by fire, and the extracting 
water is hotter. 

A large quantity of liquor applied to the grist is less 
heated than a small one, by the power of effervescence. 
The least quantity of water, necessary to shew that 
power, must be just so much as the malt requires to be 
saturated, which we have seen to be double the volume 
of the grain. When more water than this is applied to 
the grist, the real effervescing heat is by so much lessen- 
ed, being dispersed in more than a sufficient space. 

A table shewing the heat of effervescence for every de- 
gree cf dryness in the malt, can only be formed from 
observations. To apply this table to practice, and to 

T2 
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find out, for any quantity of water used in the first 
mash, the degrees of heat produced by effervescence, 
three times the volume of the grist must be multiplied by 
the number expressing the effervescing heat for malt of 
such a degree of dryness, and this produce be divided by 


the real volume of the whole mash. 


A TABLE shewing the heat occasioned by the 
effervescing of malt, for its several degrees 
of dryness. 


Dryness Heat of 
of malt. effervescence. 
$199 canieuitacdste O 
1Z4  sccvcrccccccccces 33 
129., ssccoscercesene ao 
134 cevccccrcccccsees 103 


DOGG. cpestpeccnseesuas, 10 
BA Se ik eassistasieu he 
L4G. ssevcecccescesacs 2M 
15 © ccpecsccsrccccess 24 
157  scccveccrscveveee UO 
T62Z  srcocevcseccsceee Od 
LET  scsccccsccresesee OO 
DT scccccievssccsson OOe 
LTE cerceccosccscceee 40 
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Malt dried only to 119 degrees, raises no efferves- 
cence, and the strongest is generated by malt dried to 
176 degrees; the heat produced by this amounts to 40 
degrees, but the number of effervescing degrees, in this 
or any other case, are reached but from success attend- 
ing our endeavours, ultimately to penetrate the malt by 
heated water, or not until the grist is perfectly saturated, 
which, in point of time, generally takes up the whole 
space of the first mashing and standing; the air, there- 
fore, cannot cause any diminution of heat, an incident 
which affects considerably every subsequent mash. 

The little copper being more distant from the mash 
tun than the other, the water there prepared, in its pase 
sage to the goods, loses some part of its heat. And in 
proportion to the quantity of water used, to the number 
of the extracts that have been made, and according as 
the mashes have more or less consistency, in the same 
time do they part with more or less of their heat. Ob- 
servations made separately upon strong and small beer, 


have shewn the proportions of this loss to be as follows: 


For strong beer. 


Mashes 2d 3d 4th 5th 


Heat lost ..... oe is ee een ge pee 8°? 


994 THE PRACTICE OF BREWING. 


For small beer. 


Mashes 2d 3d 4th 


Heat lost ..... eden in 20° 


A grist not perfectly malted, or one which contains many 
hard corns, disappoints the expectation of the computed 
degree, as the volume cannot be such as was estimated 
from an equal dryness of true germinated grain. It has 
been observed, that, in perfect malt, the shoot is very 
near pressing through the exterior skin. By so much as 
it is deficient in this particular, must it be accounted only 
as dried barley, or hard corn. I know no better way of 
judging what proportion of the corn is hard to what is 
malted, than py putting some in water, the grains not 
sufficiently grown will sink to the bottom. Were this to 
be done ina glass cylinder, the proportion between the 
hard and malted corn might be found with exactness.— 
The unmalted parts being estimated with regard to their 
volume, as barley, a quarter of them will be to the bar- 
rel of water as 1,56 to 1*. Supposing, therefore, that, 
in the brown beer grist, before mentioned, the proportion 
of hard corns is of two quarters out of eleven, to discover 
the true volume of such a grist, the following rule may 


be used. 


* See page 267. 
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2 quarters of hard malt 


9 quarters of true malt 1,56 volume of 


1,74 volume at 130° of 1 quarter 


dryness Seto 


15,66 
3,12 volume of 2 quarters of hard corn 
Total 


numb, 11)18,78 (1,70 true volume of one quarter of this 


malt to one barrel of water, and consequently the eleven 
quarters will fill a space equal to that of 6,47 barrels. 

By means of this rule, we may find what increase of 
heat any proportion of hard corns will occasion, as will 


be seen in the following table, 


Proportions of hard corns 2 - of the grist 


aes 
Greater heat of the mash 4° 3 2 1 


d] 4 


d egrees. 


But the brewing of such malt ought to be avoided as 
much as possible, as the hard parts afford no strength to 
the extract. 

If a grist is not well and thoroughly mashed, the heat 
not being uniformly distributed in the different parts of 
the extract, the liquor of the thermometer, when placed 
in the running stream of the tap, will fluctuate, and, at 
different times, shew different degrees of heat. In this 
case, the best way is to take the mean of several obser. 
vations, and to estimate that to be the true heat of the 


mash. T 4 
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If the gauges of the coppers are not exactly taken, a 
variation must be expected. 

Though the small and hourly variations in the state of 
the atmosphere have but little influence upon our num- 
bers, a difference will be observed in any considerable 
and sudden changes either of the heat or of the weight of 
the air. Our instruments, and in particular the thermo- 
meter, are supposed to be well constructed and gradu- 
ated. If the water cooled in with is more or less hot 

than estimated, or if the time of mashing or standing is 
either more or less than was allowed for, the computa- 
tion must be found to vary from the event. 

While the malt is new, if the fire it has received from 
the kiln has not sufficiently spent itself, this additional 
heat is not easily accounted for. This is likewise the 
case, when malt is laid against the hot brickwork of cop- 
pers ; and, on the contrary, a loss of dryness may be oc- 
casioned, if the store rooms are damp. 

The artist should be attentive to all these incidents ; 
the not pointing them out might appear neglectful; enu- 
merating more would exceed the bounds of use. 

Small grists brewed in large utensils lose their heats 
more readily, by laying thin, and greatly exposed to the 
air; and, on the contrary, a less allowance, for the loss 
of heat, is required in large grists, and to which the 
utensils are in proportion. 


This really is the only difference between brewings car- 
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ried on in large public brewhouses, and those made in 
small private places, in other respects constructed upon 
the same plan, and with an equal care. Prejudice has 
propagated an idea, that where the grists are large, and 
the utensils in proportion, stronger extracts could be 
forced from the malt, in proportion to the quantity, and 
that more delicate beers could be made in smaller vessels 
less frequently used. These assertions, from what has 
been said, will, I hope, need no farther enquiry : the de- 
grees of heat for the extracts are fixed for every intent, 
and it cannot be advantageous, by any means, to deviate 
from them. Brewings will most probably succeed in all 
places, where the grist is not so large as to exceed the 
bounds of man’s labour, and not so small as to prevent 
the heat from being uniformly maintained. The disad- 
vantages are great on all sides, when a due proportion is 
not observed between the utensils and the works carried 
on. 

It will now be proper to continue the delineation of 
our two brewings, and to put all the circumstances re- 
Jating to them under one point of view. 

A brewing for porter or brown strong beer, computed 
for 40 degrees of heat in the air. 

11 quarters of malt, dried to 130 degrees, 132 pounds of 

hops for 27 barrels 4, to go out at 3 worts, 31 Inches 


above brass. 
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Volume of grist 6,32 
Water for first mash 16,00" 


22,32 
6,32 Volume of grist 6 effervescing degrees. 
3 3 degrees for hard corns. 
18,96 9 degrees equal to 2 
7 Effervescence, per inches + less cooling 
table. in for the first mash, 


(see page 152.) 
22,32) 132,72 (6 degrees of heat gained in the first mash 
13392 by effervescence. 


Mashes Ist od 3d 4th 5th 
Deg. ofheat, 157° .. 158°.. 162°... 164° .. 165° See p. 280. 
Barrels of 3 


water used, 16....... Biowbyh 2 par O soos 9 See p. 284. 
Quantity 

cooled in by 

falculationyy. 23.2 Qaasi2inl?.a Br 2 See p. 284. 
Boiling 


Waser Dye, So Fe ee 


calculation ; 


barrels, hg aie Sei Ge aa lay pS ed ch 
ee ea) hall Coke Li C. {Fa 03 ie 3 
for inci- + Less 2 inches+, more 2 in. more 3 in. more 2in. 
dents, ...... L. C. more 2 in. t f t 

t 


* G. C. stands for great copper, L. C. stands for little copper. 

+ Deduction from the first mash for heat created by effervescence 
and hard corns. See the calculation above, 

} Additions to the mashes on account of heat lost, by the liquor com- 
ing from little copper, and by mashing and standing. See page 293. 
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A brewing for common small beer, computed for 60 
degrees of heat in the air. 
6 quarters of malt dried to 130 degrees; 36 pounds of 
hops ; 


30 barrels 2 to go out 56 inches above brass. 


Grist 3,42 
Water ) 14,50 
Volume 17,92 
of grist 3,42 , 
2 
10,26 | 4° for effervescence. 
7 effervescing degree _—1° for hard corns 
for malt at 130 3° for new malt hot 


(see table page 292.) — 
8° to be deduced 
17,92) 71,82 (4 degrees of heat from the first 
7168 gained in the mash cooling in. 
—. ‘by efiervescence. 


14 
Mashes 1st 2d 3d 4th 
Deg. of heat .. 154 ....... 66°22. LOS » 174 See p. 248. 
Whole quan- 
tity of water , 
used, barrels .. 142 ...... VAL edd Bete, 11 See p. 280. 


Quantity to 
be cooled in, 


baarélsrlescsz7 S55 Sire S22. 2o2h ccesene BElSee px 280. 
Boiling water 

by calcula- —— ——— ee ~—— 

tion charged, 

barrels.3.2--s: 1a bree eee 1) eA OLE ee 83 See p. 280. 


Allowances for * + + 
incidents; G.C. Gi, 1 red LG, 


inches ; .....- less2; more2; more4; more 5. 


* The charge of the first liquor is for 11 barrels, with a deduction 
of 2 inches, according to the gauges of the coppers, page 221. These 
two inches answer to the 8 degrees of heat for the effervescence, hard 
corns, and new malt. See computation above. 

+ The second and following mashes are to be charged with as many 
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These computations, perhaps, will appear more trou- 
blesome than they really are; but, besides the facility 
which exercise always gives for operations of this kind, 
the satisfaction of proceeding upon known principles, 
will, I hope, encourage the practitioner to prefer certi- 
tude todoubt. One advantage must greatly recommend 
it, and at the same time secure the uniformity of our 
malt liquors; tables for each sort and season may be 
made beforehand, and will serve as often as the circum- 
stances are the same. The trouble of the computations 
will by that means be saved, and by collecting together 
different brewings of the same kind, the artist will, at 
any time, have it in his power to see what effect the 
least deviation from his rules had upon his operations, 
and to what degree of precision he may hope to arrive. 

That nothing may be wanting in this work, to facili- 
tate the intelligence thereof, I shall insert the method of 
keeping the account of actual brewings, made accord- 
ing to the computations I have here successively traced 
down. The first column contains the charges of the 
coppers, and the numbers computed; the next, the 
brewings made from these numbers, with their dates, 
and the degrees of heat found by observation ; the varia- 


tions occasioned by unforeseen incidents are supposed 


more inches of boiling water, as answer to the fourth part of the 
number of degrees of heat lost by the refrigeration of the mashes. 
See page 294, 
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to be allowed for, at cooling in, by the artist, upon the 
principle, that each inch of cooling in answers to four 
degrees of heat. Noting in this manner the elements 
of every brewing we make, when the drink comes into ~ 
a fit state for use, we are enabled to compare our prac- ° 
tice with the principles which directed it: by this 
means, experiments constantly before our eyes will be 


the most certain and best foundation for improvement. 
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Small Beer. Heat of air 60 Degrees. 6 quar- 
ters of Malt, 361b. of Hops, for 30 Barrels 2, 


to go out 56 Inches above Brass. 


Observations. 
| inl Ag Pp hi 
Ist Liquor. Charge great cop-}| © 2] © 2} 5 2/-ES) £4 
2) 72) <3] 74) 


per, 2 inches % above brass ; coo] 
into 13 inches + above brass, rake 
+ hour, mash 1 hour, stand 1 hour 
x, heat of the extract intended 
150 degrees. 


151; 149;150| 153150 


2d Liquor. Charge great cop-) 
per 7 inches above brass, cool in. 
to 13 inches 4 above brass, mash 
3 hour, stand 2 hour, heat intend- + 
é ; f Eel los 
ed 162 degrees—1! wort came in 2 £69.) 163 | 148 | Teg 
33 inches above brass, boiled 1 


hour 4, went out 28 inches above 


brass. | 3 


3d Liquor. Charge little cop-> 
per 8 inches 4 above brass, cool | 
in to 13 inches above brass, mash $| 166] 165|165]1671165 
4 hour, stand 4 hour, heat expect- 
ed 166 degrees. 


4th Liquor. Charge little cop- 
per 10 inches } above brass, cool | 
in to 13 inches above brass, mash 1 
hour, stand 4 hour, heat expect- $1169] 172/ 170/171] 172 
ed 170 degrees—2 wort came in 
39 inches above brass, boiled 
down to 28 inches above brass, 


Length 31 barrels, 
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Porter. Heat of the Air 40 Degrees. 11 quar- 
ters of Malt, 1391b. of Hops for 27 Barrels 3, 
to go out at 3 Worts, 31 Inches above Brass. 


1761, | 1761, | 1761, 
ist Liquor. Charge great cop-)|% as 20.1N Aas sya an 
per 13 inches above brass, cool in to 
17 inches 2'above brass, rake * hour, 153 TA 154 
mash 1 hour, stand 1 hour 2, ex- 
tract expected 153 degrees. 


2d Liquor. Charge little copper 
2 inches 2 below brass, cool in to 3 
inches above brass, mash 3 hour, 
stand 3 hour, heat expected at the ‘< 
tap 154 degrees—1 wort came in 
great copper 16 inches above brass, 
boiled 1 hour, went out 13 inches | 
above brass. 


155 ag LoD 


3d Liquor. Charge little copper) 
10 inches above brass, cool in to 16 
inches above brass, mash + hour, 
stand 3 hour, the tap to come down 7 ies ee 
158 degrees—2 wort came in great 
copper 11 inches above brass, boil- 


ed 2 hours, went out 5 inches above 
brass. J 


4th Liquor. Charge little copper 
i inch 4 above brass, cool in to 6 


inches } above brass, mash.2 hour, >| 160 | 161 | 160 
stand + hour, to come down 160 de- 
erees. 


5th Liquor. Charge little copper} 
1 inch 3 above brass, cool in to 6 
inches 4 above brass, mash % hour, 
stand 4 hour, tap to come down at 
161 degrees—3 wort came in 25 | 
inches above brass, went out 13 
inches above brass. ,) 
Length 27 barrels 2. 


161 160 161 . 
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SECTION XIV. 


Of the disposition of the Worts when turned out of the 
Copper, the thickness they should be laid at in the 
Backs to cool, and the heat they should retain for fer- 


mentation, under the several circumstances. 


WHEN a process of brewing is regularly carried on 
with two coppers, the worts come in course to boil, as 
the extracts which formed themare produced. It would 
be tedious and unnecessary to describe the minutest parts 
of the practice; which, in some small degree, varies as 
brewing offices are differently constructed, or the uten- 
sils are differently arranged. Without the assistance of 
a brewhouse, it is perhaps impossible to convey to the 
imagination the entire application of the rules before 
Jaid down, but with one, I hope they need little, if any, 
farther explanation, 

The worts, when boiled, are musts possessing an in- 
tended proportion of all the fermentable principles, ex- 
cept air; this was expelled by fire, and until their too 
great heat is removed, cannot be administered to them. 

In musts, which spontaneously ferment, the external air 
excites in their oils an agitation, which, heating and open- 
ing the pores of the liquor, expands and puts in action 


the internal air they possess. The case is not exactly 
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the same with regard to those musts which require fer- 
ments. The air wanted in boiled worts must be sup- 
plied by the means of yeast. Was the heat of the 
wort such, as to occasion the immediate bursting of all 
the air bubbles contained in the yeast, an effervescence 
rather than a fermentation would ensue. Now a heat su- 
perior to 80 degrees has this effect, and is therefore one 
of the boundaries in artificial fermentation ;°40 degrees 
of heat, for want of béing sufficient to free the air inclos- 
ed in the yeast bubbles, and to excite their action , is the 
other. Within these limits, must the wort be cooléd to : 
and the precise degree, which varies according to the 
different circumstances they are in, and to the intent they 
are to be applied to, is, together with the meéans of Ee 
curing this heat, the purport of this section. 

Worts, when in the copper, boil at a heat somewhat 
superior to that of 212 degrees ; the more this is exceed - 
ed, the stronger the liquor is. The instant the wort is 
suffered to go out of the copper, it loses more heat than 
in any other equal space of time after it has been exposed 
to the air. In the course of the natural day, or in 24 
hours, the heat of the air varies sometimes, (especially in 
summer) as much as 20 degrees. If the wort, after hay- 
ing reached the lowest heat in this interval, was suffer- 
ed to remain in the coolers, till the return of a greater 
in the air, it would be influenced by this increase, ex: 

U 
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pand, and be put in action ;. and, ‘should there be at this 
time any elastic air in any -part of the coolers, which 
sometimes happens, either from the sediment of former 
worts, from the backs not being clean swept, or from the 
wood being old and spungy, the wort supposed to be left 
to cool, will, by receiving the additional heat from the 
air, and blending with the incidental elastic air adhering 
to the coolers, bring on, in a lower degree, the act ef 
fermentation ; an accident by the artist called the backs 
being set. 

For this reason, a wort should never be suffered to lay 
so long as to be exposed to the hazard of this injury, 
which generally may happen in somewhat. more than 
twelve hours. Thus are we directed to spread or lay our 
worts so thin in the backs, as they may come to their 
due temperature within this space; in summer it is suf- 
ficient if the backs be covered; in winter a depth of two 
inches may oftentimes be allowed with safety. 

From the inclination of the coolers or backs to the place, 
where the worts run off, from their largeness, or from 
the wind and air warping them, a wort seldom, perhaps 
never, lays every where at an equal depth, and cannot 
therefore become uniformly cold in the same space. of 
time. This renders the use of the thermometer difficult, 
though not impracticable. To supply the want of this 
instrument with some degree of certainty, the hand 


intended to feel the worts, is brought to the heat of the 
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body, by placing it in the bosom, until it has fully re- 
ceived it. Then dipping the fingers into the liquor, we 
judge, by the sensation it occasions,' whether it is come 
to a proper degree of coolness to be fermented: As the 
external parts of our bodies are generally of about 90 
degrees of heat, some degree of cold must be felt, before 
the worts are ready for the purpose of fermentation. 
But that degree varies for different drinks, and in difte- 
rent seasons, I will endeavour to point out the rules to 
form a judgment for the heat of small beer worts. A 
greater precision, both for that and for other drinks, will 
be found in the following table. 

In July and August, no other rule can be given, than 
that the worts be got as cold as possible. The same rule 
holds good in June and September, except the season is 
unnaturally cold. In May and October, worts should be 
let down nearly thirty degrees colder than the hand ; in 
April, November, and March, the worts should be about 
twenty degrees colder than the hand, and only ten in 
January, February and December. 

‘It may perhaps be thought that the heats here speci- 
fied are great, but worts cool as they run from the backs 
to the working tuns, they are also affected by the cold- 
ness of the tuns themselves, and perhaps these circum- 
stances are not so trivial, but that an allowanee should 
be made for them. In general, the heat of no must 
should exceed 60 degrees, because fermentation increases 

U2 
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this or any other degree, in proportion to that, under 
which this particular part of the process begins. To ren- 
der the thermometer more useful, and to suit it to our 
conveniency, we have before supposed every first mash for 
common small beer to be made at four o’clock in the 
morning: in this case, and where the worts are not laid 
to cool at more than one inch in depth, the following 
table may be said to be a measure of time, the first and 


Jast worts for this drink should be let down at. 


A TABLE, shewing nearly the times the first 
and last worts of common small beers should 
be let down in the working tuns, supposing 
the first mash of the brewing to be made at 
four o'clock in the morning, and no uncom- 


mon change happens in the heat of the air. 


Air. 4st Wort. 2nd Wort. 
BOwd. Kiseae 3 Selockss _ stems 5 O'clock | g 
; ¢ = 
° 2 if s Be b 
2 35 seveevesoen 34 7 bebece eevee 65 = 
§ b 

Be TAO edo ee 42 Lie Dae 8 2 
8 & c 
LEME: (SSOENE Te 43 FTORO ES he 91 | 2 
& ‘Mae 2 
Ht ew 52 Lye ear eee 114 jx 

s big 5 
rig Ue Oe 64 bpp Ma Ase 12 “4 
£20) 2 : = 
bs BO vases It 8 eveenee poe 25 2 
3 3} Aa 
I “4 
a 65 eeopeeceeneo 8 = eceeoeaerveves 25 g 
SPOR re . 82 E efesae claus Mus 3 E 
& ie tise 
ae yy Pe as laced ey 3 p 
jx : 
30 @veoeres 80 9 eaecenoanoe 4 é oa 
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Small beer worts being nearly alike in consistency, the 
necessary variations from this table must be less frequent. 
It is true, some difference may happen from the exposi- 
tion of a brewhouse, or from other circumstances, -ad- 
mitting more or less freely the intercourse of the air, and 
be such as might alter, upon the whole, the times set 
down in the preceding page. Brown beer worts, which 
are more thick and glutinous, and especially amber 
worts, which are stronger still, will require other and 
longer terms to come to their due temperature, to be fer- 
mented at ; but when once observed and noted, accord- 
ing to various degrees of heat in the air, at 8 o’clock each 
morning, the conveniency of these observations must be 
such, in this business, which requires long watchings and 
attendance, that no arguments are necessary to recom- 


mend what is rather indulgence than industry. 


A TABLE shewing the degrees of heat worts 
should be at, to be let down from the coolers 
into the working tuns, according to the 
several degrees of heat in the air. 


Heat of the air. Common small. All-keeping beers. Amber or ales. 


SE EPA Ae ie Rarer ener rect!) Debreep err ee nin. 
DEN aa ieas Saedesseed IUD cvevesresdinet Gel teas se. oe OF 
Piel xe dcewdacecs sl vevccred dices Be dies cones ween 
BAO cathe uate ot ay OU etdeduarien RN do os anion «asec 32 
pce Paty snete seer 5 vqmameneae five ‘C10 ae en rt >I 
Ubu ere as cuddvutnal’ Cll necrorcercecs SO snseenodacate 50 


55 {In these cases, when the medium heat of the air 
609 is ereater than that which the worts should fer. 


hes 
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ment at, the cold of the night must be made use of, to 
bring them as near as possible to their temperature. It 
has been observed, that the coldest part of the natural 
day is about one hour before sun rising. — 

The consequences of worts being set to ferment at, in 
an undue heat, are the following. In strong beers, or 
such as are intended for long keeping, if the worts be 
too cold, a longer time is required for their fermentation, 
and the drinks grow fine with more difficulty; if, on the 
contrary, they are too hot, accidity, and a waste of some 
of the spiritous parts must ensue. Either of these dis- 
advantages appears more conspicuous in common small 
beer, as, in winter, this drink is seldom kept a sufficient 
time to correct the defect, and in summer, from being 
too hot, it becomes putrid, or, in the terms of the brew 


ery, is hereby foved. 
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SRC TILTON 


Of Feast, its nature, and contents, and of the manner and 


quantities in which it ts to be added to the worts. 


Musts, or worts, though ever so rich, when unfer- 
mented, yield no spirit by distillation, nor inebriate, if 
drank in any quantity. The oils, as yet not sufficiently 
attenuated for this purpose, become so only by ferment- 
ation. Air is absolutely necessary for this process, in 
the course of which, some af the aerial parts mixing 
with, and being enveloped by, oils greatly thinned, are 
enclosed in vesicles not sufficiently strong to resist the 
force of elasticity, or prevent a bursting and explosion. 
Tn the progress of the act, the air joins with oils both 
coarser, and charged with earthy particles, a coat is 
formed capable of resisting its expansion, and if the bub- 
bles cannot come to a volume sufficient to be floated in 
and upon the liquor, they sink to the bottom, and take 
the appellation of lees of wine. 

Between these two extremes, there is another case, 
when the bubbles are sufficiently strong.to hold the air, 
but not weighty enough to sink. After floating in, they 
emerge, and are buoyed upon the surface of the liquor, 
and there remaining entire, are termed the flowers of 


wine. Both lees and flowers are, therefore, vesicles 


U4 
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formed out of the must, filled with elastic air, and, either 
separately, or when mixed together, they obtain the ge- 
neral denomination of yeast. 

We have often mentioned the power of fire, in driving 
the air out of worts. Yeast, fraught with the principle 
now wanted for fermentation, is, therefore, the properest 
subject to be added to the must; but its texture is vari- 
ous, in proportion to the different heats of the extracts it 
was formed from. Keeping drinks, extracted with hot- 


ter waters, yield yeast, the oils of which have a greater 


“spissitude. It is consequently slower, more certain, and 


most fit to promote a cool and gentle fermentation. 
That, on the contrary, which is produced from small 
beer, being weak, and acting at once, is apt to excite a 
motion like that of effervescence; such yeast ought, 
therefore, not to be used, but when there is no possibility 
to obtain the other. ; 

The longer wines or beers are under the first act of 
fermentation, the greater variety will be found in the 
texture of the bubbles, which compose their flower and 
Jees. Wines made out of grapes, in general, require a 
time somewhat longer than the worts of malt, before this 
first period is at an end; and we have seen, that in them 
fermentation first brings forth air bubbles, whose consti- 
tuent parts are most tender, and afterwards some that. 
are of a stronger texture, As malt liquors require a less 


time to ferment, their bubbles are more similar: on this 
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account, the whole quantity of yeast necessary to a wort 
should not be applied at ‘once, lest the air bladders, 
bursting nearly in the same time, should prevent that 
gradual action, which seems to be the aim of nature in 
all her operations. 

Keeping beers, formed from low dried malts, occasion 
the greatest variety of heat in the extracts, and from 
hence these musts form yeast, whose bubbles differ 
most in magnitude and strength. <A drink, then, pro- 
perly made from pale malt, nearly resembles natural 
wines, especially when they are so brewed as to require 
precipitation to become transparent. 

Cleansing is dividing the drink into several casks ; this 
checks the motion occasioned by fermentation, and con- 
sequently retards it. To prevent this from being too 
sensibly felt, some yeast should be put to the drink, 
before it is removed into the casks. As the constituent 
parts, in strong beers, are more tenacious than in small, 
and require a greater motion to entertain the fermenta- 
tion, the drinks, before they be thus divided, should, be- 
sides the addition of the yeast, be well roused with a 
scoop, or by some other means, for one hour. This not 
only blends all the parts together, but attenuates and 
heats the liquor, and makes it more ready to begin to 
ferment again, when inthe casks, One sixth part of the 
whole of the yeast used is generally reserved for this pur- 


pose ; and the remainder is equally divided as the worts 
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are let down. It must be observed, that this stirring, 
though as necessary to small, as to strong drinks, is only 
to be continued for a space of time proportioned to their 
strength. 

We have before seen, when a grist of malt is entirely 
extracted to form common small beer, soon to be ex- 
pended, one gallon of yeast to eight bushels of grain af- 
fords a sufficient supply of air to perfect the fermenta- 
tion. This takes place when the heat of the air is at 40 
degrees, but, at the highest fermentable degree, experi- 
: ence shews, that half that quantity is as much as is neces- 
sary. For some ales, the whole virtue of the malt is not 
extracted, and what remains is appropriated to the mak- 
ing of small beer: the quantity of yeast used for these 
drinks must he only in proportion to the strength ex- 
tracted. From these premises, the following tables have 
been formed, exhibiting the quantity of yeast proper for 


the several sorts of drinks, at the different heats of the air. 
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A TABLE shewing the quantities of yeast 


necessary for common small beer in every 


SEASON. 


Heat of Pints of yeast to one 


the air, quarter of malt. 

PO Vasassesstedescas 9 

Mycosis 8 { The whole quantity of yeast to be 
et Meee Fete put into the first wort. 

BO -cccoysgovens beens ence Ha 


MPO Se ewe dot es on first wort to have 3 


GOS cick oe 6) The second wort to havels 


6 

5 The first wort to have one half of the 
TS vacgeceesas eo: fee VOLES Cuan trys 
BO .ecosesvoesesee 4 ¥ Lhe second wort to have the re- 


mainder, 
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A TABLE shewing the quantities of yeast ne- 
cessary for all keeping drinks, both brown 
and pale, small and strong. 


Heat of Pints of: yeast to 
the worts*. one quarter of malt. 


30 ecoeceoerseeeeseeeoRevece ee 6 


35 COOCORSOGLECTOEETASEOCLENE 


40 SFOECCSSHPESCHCECseeveaoee 


mn - DD A 


HOE GUAM AAR © 
BY. O38 NOH BiG I08- all Is 
GO ea ee 
haies, on Taal: Po 


710 COSHHTHOC HH EEL OCR SEELOE LE 


So CO i 


80 SC9OCSSCESSSOFEBOe oO eeoeee 


* In beers intended for long keeping, the fermentation is to be go- 
verned by the heat of the worts or musts, more than by that of the 
exterior air. 

+ A must or wort, when under fermentation, from its internal mo- 
tion, increases in heat 10 degrees, and no keeping beers, when under 
this act, should exceed a heat of 60 degrees; for this reason, worts 
of this sort should at first be set to ferment at a heat of 50 degrees, 
and 50 degrees is nearly the mean of the heats these liquors are im- 
pressed with, when. deposited in cellars, from the time of their being 
formed, to that of their coming into use. Their long continuance in 
this state is the reason why six pints of yeast per quarter of malt is a 
sufficient quantity to be used when the heat of the airis at or below 
50 degrees. If, through necessity, processes of this sort are to be 
carried on when the mean heat of the natural day is more than this, 
the quantities indicated in the table will be the fittest rule. 
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A TABLE shewing the quantities of yeast ne- 
cessary for amber and all sorts of ales, after 


which small beer is made. 


Heat é Pints of yeast 
of the air, to one quarter of malt, 
SO oi -chvos vm He bis lz 
DI BN ae FARR ees q 
BEER IIN. CAR. ERTS 7 
ees) ee ee Ret 65 
SOM ARIE RIVAGGS. Rt 6 
PELE tenet Ss. IR iuSS 
OO RRR 5 
ND dea cated done Snkaa tak eases 4 
NOSIS I, 4 
AT HES. e7O8 23 33 
SOWA. HRCA. 290%. 3 


This table is founded on the supposition that, the vir- 
tue or strength extracted from one quarter of malt for 
amber, is equal to $ of the whole. In every heat of the 
air, the quantity of yeast to be used for common small 
beer made after ale, must be one fifth part of the quanti- 
ty which the ale required, the additional strength obtain- 
ed from reboiling the hops, requiring further proportion ; 
if, for keeping small beer, nearly in the proportion of six 
pints of yeast to five barrels of beer, this will be found 
to correspond with the rule delivered in the foregoing 


table. 


318 THE PRACTICE OF BREWING. 


SECTION XVI. 


Of practical Fermentation, and the management of the 
several sorts of Malt Liquors, to the period, at which 


they are to be cleansed or. put into the Casks. 


‘Pir laws of fermentation are universal and uniform ; 
and when it proceeds regularly, its different periods are 
known by the different appearances of the fermenting 
liquor. As a particular appellation is given to each 
of these, it may not be unnecessary here to describe 
them. 

1. The first sign of a wort fermenting is a fine white 
line, composed of very small air bubbles, attached to the _ 
sides of the tun; the wort is then said to have taken 
yeast. | 

2, When these air bubbles are extended over the 
whole surface of the must, it is said to be creamed over. 

3. Bubbles continuing to rise, a thin crust is formed ; 
but as the fermentation advances rather faster near the 
sides of the tun, than in the middle, this crust is continu- 
ally repelled ; from which arises the denomination of the 
wort parting from the tun side. 

4. When the surface becomes uneven, as if it were 
rock work, this stage of fermentation, which has no par- 


ticular use, is distinguished by its heyght. 
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be 


5. When the head becomes lighter, more open, more 
uniform, and of a greater depth, being round or higher 
in the middle, than in any other part, and seeming to 
have a tendency still to rise, the liquor is denominated to 
be of so many inches, head not fit to cleanse. 

6. This head having risen to its greatest height, be- 
gins to sink, to become hollow in the middle, and, at the 
same time, more solid, the colours changing to a stronger 
yellow or brown; the wort is then said to be fit to 
cleanse. : 

After this, no farther distinctions are made ; if the fer- 
mentation is suffered to proceed in the tun, the head 
continues to sink, and the liquor is often injured. 

As the denominations and tastes of liquors brewed 
from malt are numerous, it is impossible to specify each 
separate one ; we shall therefore only particularize such 
sorts of drinks, as were taken notice of in the section of 
extraction, they being most in use; but, from what will 
be said concerning them, the method of managing any 
other malt liquor may easily be deduced. 

Spontaneous pellucidity arises from a due proportion 
of the oils to the salts, in the worts, but the advantage of 
long keeping depends not only on the quantity of oils 
and hops the musts possess, but also on the fermentation 
being carried on in a slow and cool manner. All drinks, | 
intended long to be kept, are therefore best formed in 


cold weather, and made to receive their yeast at such 
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temperature, as is set forth in the table. The yeast is to 
be divided in proportion to the quantities of wort let 
down, until the whole, being mixed together, receives 
its allotted portion, except so much as is to be put in 
just before cleansing. Under these’ circumstances, 
drinks, which are brewed for keeping, are suffered to go 
through the first process of fermentation, till they are so 
attenuated, that the liquor becomes light, and the head, 
or the yeast, laying on the surface of the beer, begins to 
sink. When, or somewhat before, this head has fallen 
to nearly half the greatest height it reached to, a remark- 
able vinous smell is perceived, and the liquor, at this 
term, is to be put into casks, being first well roused with 
the remaining part of the yeast, in the manner mentioned 
in the preceding section. 

By the description given of the origin of yeast, it ap- 
pears that it is formed rather of the coarser oils of the 
worts. Ifthe cleansing is not done when the head is sunk 
down to half the greatest height it rose to, by falling 
lower, some part of these coarser oils return into thé 
beer, then under fermentation, and gives it a flat, greasy 
taste, technically termed yeast bitten. When, on the 
contrary, beers or ales are removed too soon from the 
first tumultuous fermentation, for want of having been 
sufficiently attenuated, and from not having deposited 
their lees, nor thrown up in flowers their coarser oils, 


they are less vinous, than otherwise they would have 
: 1 
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been, appear heavy, aley; and are said not to have their . 
body sufficiently opened. 

The fermentation of common small beer is, through 
necessity, carried on so hastily, that it is hardly possible 
to wait for the signs, which direct the cleansing of other 
beers. This drink being generally brewed and ferment- 
ed within twenty four hours, its state, with regard to 
fermentation, is best judged of, by the quantity of its 
froth or head at the time of cleansing, which, in propor- 
tion to the heat of the air, may be determined by the fol- 
lowing table. 


A TABLE shewing the depth of head, which 
common small beer should have to be proper- 


ly cleansed, in every season of the year. 


Heat _ Head on the beer 
of the air. in the tun. 

25; Depreds, ...35.5%..0... 6 inches: 
DOP os ein te cetee testcase Mees « 5 

FOL anc aaddcessfPadavacl yes 45 

Rs cuseteenthreccuncetveeeys 3 

SEO cecas es silaees ¥3 Seseserecee QS 

MOWED. ciae's Senate date ctht es 2 

Di ots nce a catia de caiel va oecg ls 

SY Drerety ceceeeae Ue ee sts 1 

Bes, ke Se Meeettr ec: a 

i. PPbreter Re chcreter eee z 

TOI eon ie ide dae he tee ra 

HDs Svat seeetond: Wats seoveee just taken, 


po. 
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As it is chiefly by the action of the air that wines are 

formed, if we contrive to shift this powerful agent on the 
surface of a must under fermentation, and to convey it 
more forcibly and hastily into the wort, its efficacy will 
be renewed, the fermentation accelerated, the liquor 
quickly become transparent, and soon be brought to the 
state of maturity age might slowly make it arrive at. 
. Amber, or pale ales, require the hottest extracts pel- 
lucidity admits of to be made strong, and at the same 
time soft and smooth to the palate ; but, as ales do not 
admit of any large quantity of hops, which would alter 
rer nature, there is a necessity to perform hastily the 
act of fermentation, and to carry it on to a higher degree 
than is common in other malt drinks, The method of 
exciting and conducting repeated fermentations, with 
success, is perhaps not only the most difficult, but the 
most curious, part of the process, I shall therefore con- 
clude, with an account of it, what I have to say with re- 
gard to the practice of fermentation. 

The amber wort being let down, at its proper degree 
of heat, into the fermenting tun, out of the whole quan- 
tity of yeast allowed for this drink, in the table, page 317, 
one seventh part must be kept to be used as hereafter 
shall be mentioned. Suppose the heat of the air is at 40 
degrees, and ‘eight quarters of malt have been brewed 


for this purpose ; the whole of the yeast required is seven 
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gallons, from which one is to be reserved.* OF the six 
remaining gallons, one half, or three; are to be piit to 
the wort on its first coming down, when the whole must 
be well roused, dt mixed, thoroughly to disperse the en- 
livening principle the yeast conveys, hereby td prevent 
putrefaction, or foxing in any part, and of the last three 
gallons, about three quarts must be added to the drink, 
every twelve hours, until it ferments to the highest pitch 
of the period mentioned in article 5, page 319. This 
successive putting in of yeast is called +feeding the drink ; 


* Though the air bubbles produced from mialt liquors are more 
uniform, as to their size or consistence, than those of natural wines, 
yet they are not perfectly sd ; for this reason, and because:it requires: 
a greater power to cause @ wort or must of malt to ferment, thai it 
does to keep this act continued, after it is ofice begun, it is neces 
sary, at first, to apply such a sufficient quantity of yeast as will obtain 
this purpose; therefore, one half of the remaining six gallons of yeast 
is put to the wort on its first coming down. 


+ The yeast or air bubbles produced from natural wines, vary not 
only in their consistence, but also in their volume; so that, in their 
act of fermentation, a progressive effect is the consequence of this 
want of uniformity. The yeast or air bubbles of barley wines are more 
uniform; to imitate nature, it is necessary to apply this principle of 
fermentation by degrees, to cause a progressive effect only: Feeding 
of drink is the only means to gain this end; thereby thé newly ap- 
_ plied yeast maintains the drink in its required agitation, in a similar 
manner as the increased heat and action raised by fermentation catses 
the air bubbles in natural wines to act and explode, in proportion td 
their consistence, and to the quantity of elastic air the bubbles con- 
tain; and so requisite it is periodically to apply more yeast to this 
sort of liquor, or-regularly to feed it with this enlivening principle, 
that, in very hot weather, when this, through carelessness, has been 


> ES, 
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before wa about the time the head is got to this height, 
all the dirt or foul yeast, that rises on the surface, must 
be carefully skimmed off; it is easily distinguished from 
the pure white froth, by its color, and by the sinking of 
the head occasioned by its weight. Length of time might 
attenuate some of these coarser oils, in a less artificial 
fermentation, but as this help is not to be waited for, 
and every obstacle to pellucidity must be removed, the 
brewer’s attention to this point cannot be too great.— 
The head of the drink having reached its utmost height, 
the reserved gallon of yeast is to be used, in order to 
give to the ale a sufficient power to bear the repeated fer- 
mentations it is to undergo, by being beat in, every two 
hours, with a jett or scoope, for one quarter of an hour, 
so that the head on the drink is each time to be reduced 
to the least height it is capable of. This striking in be- 
ing continued, the drink will periodically require it, 
and be damaged if it be neglected. After it has under- 
cone more or less of these fermentations, in proportion 
to the heats of the wort and of the air, the brewer is 
carefully to observe, when the head ceases to rise to its 


accustomed height, and then to examine the drink, by 


omitted, I have known this ale to beeome foxed or putrefied, and could 
attribute, this accident to no other cause but to a neglect of this sort, 
as the worts had been regularly brewed, laid thin in the coolers, re- 
ceived all the cold the night could give them, and the tun in which the 
drink was worked was perfectly clean. 
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having the jett filled with it at the bottom, and brought: 
through the whole body to the top, a small part. of 
which being poured in a handgatherer, he will see whe- 
ther the lees form themselves in large white flakes, and 
readily subside, and be informed, by the taste, whether 
the sweet of the wort is gone off, and the ale become vl1- 
nous. If these two circumstances concur, the drink is to 
be beat in with the jett as before, but not roused as 
porter or other beers are ; for the lees, which in this 
drink are in greater quantity, would, by this manage- 
ment, so intimately be mixed with it, as with difficulty 
to separate themselves again, if at all. It is then time 
to cleanse it; but the casks, at all times, more espe- 
cially in summer, must be well filled up with clean 
drink, that is, part of the very drink, which was cleansed, 
avoiding that produced in the stillings, as this, for want 
of standing a sufficient time, is always veasty, and the 
yeast, being greatly attenuated by the working of the 
drink, easily dissolves in the ale, and renders it foul and 
ill-tasted. 

As the right forming of amber ales is looked upon to 
be the highest pitch of the art of pale beer brewing, I 
have dwelt longer on this article than otherwise it might 
seem necessary, to shew the connexion there is between 
every sort of malt liquors: but it should be observed, 
the same method of fermenting it, is to be practised both 
winter and summer, varying only the quantities of yeast 

X 3 
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in proportion to the season; for where, in winter time, 
this drink is fed with three quarts of yeast every twelve 
hours, half a gallon will answer the same intent in sum- 
mer. Upon the whole, the process is contrived to ac- 
celerate fermentation, yet, the more coolly and gently 
it is performed, the better will the ales be. I have before 
hinted, if Madeira wines were fermented in this manner, 
they would sooner become fit for use, more especially 
as they need no ferment to excite them. However, 
this methad of forming drink to be soon fit for use, has, 
either through interest or prejudice, been taxed with 
being unwholesome, but upon what grounds, I must 
confess I could never yet discover, as no reason of any: 


moment has ever been alledged for this assertion, 


| 
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SECTION XVII 


Of the signs generally directing the processes of Brewing, 
and their comparison with the forgoing Theory and 


Practice. 


WE have now brought our barley wines into the casks, 
and this on principles, it is thought, agreeable and con- 
sonant to each other. As the charge of novelty may be 
alledged, to invalidate what has been offered, it is but 
just to pay so much regard to a long, and, upon the 
whole, successful practice, as to recite, if not all, at 
least the principal maxims and signs in brewing, which 
hitherto have guided the artist. By comparing these 
with the present method, they will not only illustrate 
each other, but perhaps cause both to be better under- 
stood; and though, with respect to the art itself, this 
may be thought rather a curious than an instructive part, 
yet we may learn, from hence, that such practice, which 
long experience has proved to be right, will always cor- 
respond with true theory. 

1. When a white flour settles, either in the underback 
or copperback, which sometimes ts the case of a first ex- 
tract, itis a sure sign such an extract has not been made 
sufficiently hot, or, im technical terms, that the liquor 


has been taken too slack. 
X 4 
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Malt, when dried, has its oils made tenacious, in pro- 
portion to the power of heat it has been affected with ; 
the grain, though ground, if the water for the extrac- 

tion is not at least as hot as what occasioned this tenacious- 

ness, must remain in great measure undissolved in the 
first extract, and deposit itself as just now was men- 
tioned. 

2. The first extract should always have some froth or 
head in the underback. 

The oils and salts of the malt, being duly mixed, 
form a saponaceous body, the character of which is that, 

on being shook, it bears a froth on its surface. 

3. The head or froth in the underback appearing red, 
blue, purple, or fiery, shews the liquors to have been taken 
too hot. 

The hotter the water is, when applied to the malt, the 
more must the extract abound with oils, and conse- 
quently be more capable to reflect colors in a strong 
manner. But how precarious this method of estimating 
the quality of an extract is, in comparison to that which 
the thermometer affords, will appear from the following 
observation of Sir Isaac Newton: « Saponaceous bub- 
«* bles will, for a while, appear tinged with a variety of 


“¢ colors, which are agitated by the external air, and 


wn 


‘ those bubbles continue until such time as, growing ex- 


“« cessive thin, by the water trickling down their sides, 


f® 


‘ and being no longer able to retain the enclosed air, 
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‘¢ they burst.” Now as these bubbles vary in their den- 
sity, in proportion to their duration, the colors they re- 
flect must continually change, and therefore it is not 
possible to form an accurate judgment of the condition 
and saponaceousness of the extracts, by the appearance 
of their froth. 

4. When the grist feels slippery, tt generally ts a sign 
that the liquors have been taken too high. 

This appearance proceeds from an over quantity of oil 
being extracted, and is the effect of too much heat. 

5. Beer ought always to work kind, out of ihe cask, 
when cleansed, but the froth, in summer time, will be 
somewhat more open than tn winter. 

The higher and hotter the extracting water is, the 
more oils doth it force into the must; when a wort is 
full charged with oils, the fermentation is neither so 
strong nor so speedy, and consequently the froth, espe- 
cially the first, is thin, open, and weak, This improves 
as the liquor is more attenuated, and heat, which expands 
all bodies, must rarify the yeasty vesicles, the prin- 
cipal part of which is elastic air; but this open head, 
even in summer time, improves to one more kind, as 
the first, the most active period of fermentation, draws 
nearer to its conclusion. | 

However vague and indeterminate these signs are, it 


would not be impossible to bring them to some degree 
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of precision; but, upon the whole, this method would 
increase our difficulties, and yet, as to certitude, be in- 
ferior ta the rules we have endeavoured to establish, we 
think it unnecessary to pursue any farther a research 


most likely neither entertaining nor useful. 
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SECTION XVIIL . 


An enquiry into what may be, at all times, a proper stock 


of Beer, and the management of tt in the cellars. 


THE business of a brewer is not confined to the mere 
manufacture of his commodity ; his concerns, as a trader, 
deserve no less regard, and, in a treatise like this, should 
not be entirely omitted. . 

As it is a fault not to have a sufficient stock of beers 
it the cellars, to serve the customers, it is one also to have 
more than is needful. By the first of these errors, the 
beers would be generally new and ill disposed for preci- 
pitation; by the other, quantities of stale beer must re- 
main, which, becoming hard, will at last turn stale, and 
be unfit for use, unless blended with new brewed beers, 
to their detriment. These faults, if continued, may in 
time affect a whole trade, and ought therefore carefully 
to be avoided. For these reasons, the whole quantity to 
be moved, or expected to be supplied from the brewer’s 
store cellars , during the space of one twelvemonth, should 
be calculated, as near as possible; half this quantity 
ought to be the stock kept up from November to May 
inclusive, and nearly-one third part thereof be remaining 
in September. From hence a table may be formed, by 
which it will be easy, at one view, to know the quantity 


° 
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that should be maintained at every season of the year, 
and to avoid almost every inconyeniency, which other- 
wise must arise. Suppose, for example, the number of 
casks expected to be moved ina year, to be 320 butts, 
and 248 puncheons, the store cellars ought to be sup- 


plied, as to time and quantity, in the following propor- 


tion, 
Butts. Puncheons. 
Bin! Fy earners mannrag | 01 0 laay Perrine 124 
February. s..-¢¢> ee POO Gea ae ace, 124 
RE Ce gas aes oe GD ad PEGE 2124 
At uss. Roa TOY Senn aE)! 
NER aoe, eee Ses oN LEO cota ye 124 
HUG the ORE Bi ee Be One e Pes] 
ERY ie BARE Saar Armes cece mu gS FAG) 
PUG Bice cfiiogy ood Eee ae 5 23 
September ......4046 LOT screens 82 
Motober, .24.: uth wh LORI 3 RO Kes 
November ........ el OO yah ae 124 
Decemberis..nccssoesyd GOncdssucyehs 000 lset 


After beers have been started in the cellars, the casks 
should be well and carefully stopped down, as soon as 
the repelling force of fermentation is so much lessened, 
as not to be able to oppose this design. Otherwise the 
elastic air, which is the vivifying principle of the drink, 
being lost, it would become vapid, and flat ; and if left a 
long time in this condition, perhaps grow sour. 


3 
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It has already been observed, that cellars, in winter, 
are more hot than the exterior air by 10 degrees, and 
more cold in summer by 5 degrees. But besides this 
general difference, repositories of beer vary surprisingly 
in their temperature ; from the nature of the soil in 
which they are built, from their exposition to the sun, or 
from other incidental causes. As heat is a very power- 
ful agent in accelerating fermentation, it is by no means 
surprising, not only that some cellars do ripen drinks 
much sooner than others, but also that a difference is 
often perceived in the same cellar. The persons en- 
trusted with the choice of beers, with which the custom- 
ers are to be served, should not be satisfied to send out 
their guiles in the progressive order in which they were 
brewed, but ought, on every occasion, to note any alte- 
ration that happens in the drink, as this ts doing justice 
both to the commodity, and to the consumer, who has a 


constant right to expect his beer in due order. 
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SECTION XIX; 


Of Precipitation, and other reniedies, applicable to the 


diseases thceident to Beers: 


NO accident can be so detrimental as leaky or stinking 
easks, which lose or spoil the whole or part of the con- 
tained drink. The necessity of having, on these occasi- 
ons, a remedy at hand, was undoubtedly the reason, why 
coopers were first introduced in store cellars. Constant 
practice might have qualified their palates so as to make 
them competent judges of the tastes of wines and beers, 
and to enable ther to know which were the fittest 
for immediate use. The preparing or forcing them for 
this service, was a matter, which the profit gained 
thereby made them ready enough to undertake. Chy- 
mists, whom they consulted on this occasion, gave them 
some informations, from whence the coopers became the 
possessors of a few nostrums, the effects of which they were 
supposed to haveexperienced. But, ignorant of the causes 
of most, if not all the defects they undertake to remedy, 
and unacquainted with the constituent parts of beers, 
it is not to be expected that their success should be con- 
stant and uniform. The brewer, earnest to do his duty, 
and to excel, ought to keep a particular account of every 


brewing ; by this means he best can tell haw he formed 
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the drink, and ought consequently, in any disorder, to be 
prepared to direct the properest remedy, ~ 

The intent of this treatise has been to discover the 
means by which errors may be avoided. Chymical ap- 
plications are intended to remedy those errors, which 
may be occasioned either by carelessness or accident. 
The wholesomeness or propriety of the applications, 
which will be indicated, must be left to the judgment of 
my readers ; it is most likely that there is sufficient room 
for improvement, and we might expect it from those, 
whose profession it is to study every thing, that may be 
conducive to the safety of mankind. 7 

Whatever vegetables wines are produced from, when- 
ever they deviate from the respective perfection, a well- 
conducted fermentation might have made them arrive at, 
they may be said to be distempered, Foulness, or want 
of transparency, is not the least evil, but, according to its 
degree, it obtains various appellations, and requires diffe- 
rent helps. From what has been said, nothing can be 
more plain, than that it is always in our power to form 
beers and ales, which will be bright. Yet porter or 
brown beer is constantly so brewed as to need precipita- 
tion: the reasons for this management have before been 
offered. Were we to wait till the liquor became transpa- 
rent by age, a more real disorder would ensue, that of 
acidity. Precipitation is then serviceable, especially when 


beers are to be removed from one cellar to another, a 
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short space of time before they are to be used. By being 
shook, and the lees mixed with the liquor, a strong acid 
taste is conveyed therein, and the power of subsiding, 
which is wanted, renders the forcing them, in that case, 
of absolute necessity. In beers brewed with liquors suf- 
ficiently heated, no flatness is occasioned thereby ; as the 
case is, under like circumstances, with liquors produced 
by low extracts, from grain not sufficiently. dried. The 
degree of foulness in porter should however be limited ; 
its bounds ought not to exceed the power of one gallon 
of dissolved isinglass, to a butt. Isinglass is dissolved in 
stale beer, and strained through a sieve, so as to be of 
the consistence of a jelly. The beer is set in motion 
with a stick, which reaches one third part down the cask, 
before and after this jelly is put in; and a few hours 
should be sufficient to obtain the desired effect. We have 
before observed, that this quantity of jelly of isinglass is 
equal toa medium of 10 degrees dryness in the malt, and 
heat of the extracts. When the opacity exceeds this, the 
liquor is termed stubborn; the same quantity of dis- 
solved isinglass repeated, is often sufficient, if not, six 
ounces of the oil of vitriol are mixed with it. An effer- 
vescence is, by this addition, produced; the oils of the 
drink become more attenuated, and the weight added to 
the precipitating matter, is a means to render it more 


efficacious. Instead of the oil of vitriol, six or eight 
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ounces of the concrete of vitriol, pounded and mixed 
with the isinglass, are sometimes used with success. 

A foulness in beer beyond that which is called stud- 
born, gives to the drink the denomination of grey beer. 
This arises from the oils which float upon the surface, 
and which the liquor has not been able to absorb, In 
this case, the same methods as before mentioned are 
repeated ; the quantity of disselved isinglass is often in- 
creased to three gallons, that of vitriol to more than 12 
ounces, and sometimes a smali quantity of agua fortis is 
added to these ingredients. , 

The next stage of opacity is cloudiness ; when the cooper 
confesses that the distemper exceeds the power of his 
menstruums, and that his attempts extend no farther than 
to hide the evil, tournsol and cochineal, were they notso 
expensive, might in this case be used with success ; but 
what is less known, and would greatly answer the intent 
of hiding the dusky colour of the drink, is madder ;— 
about three or four ounces of this is the proper quantity 
for a butt of beer. Calcined treacle, by the coopers 
called blacking, from its acidity, is of some small service, 
for, by coloring the drink, it somewhat lessens the grey 
hue thereon ; a quart is generally used in a butt; and, 
to prevent the defect in the beer being noticed by the 
consumer, the practice is to put thereon what is called 
a good cauliflowered head. This might be done by 
using as much pounded salt of steel as will lay upon a 
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shilling ; but the difference in price between this salt and 
copperas makes the last generally to be preferred. The 
strong froth on the top of the pot, and that which foams 
about it, together with somewhat of a yellow cast, are 
often mistaken for the signs of a superior merit and 
strength, though, in fact, they are those of deceit. A 
little reflection that the natural froth of beer cannot be 
yellow, nor continue a long time, especially if the liquor 
has some age, would soon cure mankind of this preju- 
dice. Cloudy beers, under these.circumstances, though 
not cured, are,generally consumed. 

Beers become sick, from their having so large a por- 
tion of oils, as to prevent the free admission of the exter- 
nal air into them. The want of this enlivening element 
makes them appear flat, though not vapid. Such beers 
should not, if possible, be brought immediately into use, 
as age alone would effect ‘their cure. But when this 
cannot be complied with, every means that will put the 
beer upon the fret, or under a new fermentation, must 
be of service. By pitching a butt head over head, the 
lees of the beer, which contain a large proportion of air, 
being mixed again with the drink, help to bring on this 
action, and to remove the szckness. 

Burnt hartshorn shavings, to the quantity of two- 
penny-worth, put into a butt, are often of use. 

Balls made with eight ounces of the finest flower, and 
kneaded with treacle, convey likewise air to the drink, 


and promote its briskness. 
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Beers, by long standing, often acquire so powerful an 
acid, as to become disagreeable. The means of cor- 
recting this defect is by alkaline, or testaceous sub- 
stances, and in general, by all those which have the pro- 
perty of absorbing acids. Toa butt of beer in this con- 
dition, from four to eight ounces of calcined powder of 
oyster-shells may be put, or from six to eight ounces of 
salt of wormwood. Sometimes a penny-worth or two of 
whiting is used, and often twenty or thirty stones of un- 
slacked lime; these are better put in separately, than 
mixed with the isinglass. 

From two to six pounds of treacle used to one butt of 
beer, has a very powerful effect, not only to give a sweet 
fulness in the mouth, but to remove the acidity of the 
drink. Treacle is the refused sweet of the sugar baker, 
part of the large quantities of lime used in refining su- 
gars, undoubtedly enter in its composition, and is the 
occasion of its softening beers. 

In proportion as beers are more or less forward, from 
two to four ounces of salt of wormwood and salt of tar- 
tar, together with one ounce of pounded ginger, are 
successfully employed. All these substances absorb 
acids, but they leave a flatness in the liquor, which in 
some measure is removed by the use of ginger. 

Sometimes, in summer, when beer is wanted for use, 
we find it on the fret; as it is then in a repelling state, 
it does not give way to the finings, so as to precipitate. 

X'S 
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For this, about two ounces of cream of tartar are mixed 
with the isinglass, and if not sufficient, four ounces of oil 
of vitriol are added to the finings next used, in order to 
quiet the drink. | 

Some coopers attempt to extend their art so far as te 
add strength to malt liquors; but let it be remembered, 
that the principal constituent parts of beer should be 
malt and hops. When strength is given to the liquor by 
any other means, its nature is altered, and then it is not 
beer we drink. Treacle in large quantities, the berries 
of the Cocculus Indicus, the grains of paradise, or the In- 
dian ginger pounded fine, and mixed with a precipitat- 
ing substance, are said to produce this extraordinary 
strength. It would be well if the attempts made to ren- 
der beers strong by other means than by hops and malt, 
were to be imputed to. none but coopers ; Cocculus Indi- 
eus, and such like ingredients, have been known to be 
boiled in worts, by brewers who were more ambitious to 
excel the rest of the trade, than to do justice to the con= 
sumers. Were it not that pointing out vice is often the 
means to forward the practice of it, I could add to this 
infamous catalogue, more ingredients, it were to be wished 
practitioners never knew either the name or nature of, 
for fining, softening, and strengthening. 

Formerly brown beers were required to be of a very 
dark brown, inclinable to black. As this color could 


not be procured by malt properly dried, the juice of 
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elder berries was frequently mixed with the isinglass. 
This juice afterwards gave way to calcined sugar ; both 
are needless, as time and knowledge remove our preju- 
dices, when the malt and hops have been properly chosen, 
and applied to their intended purpose. 

Stich are the remedies chiefly made use of for brown 
beers. Drinks formed from pale malts are always sup- 
posed to become spontaneously fine, and when they are 
so, by being bottled, they are saved from any farther 
hazard. As it is impossible for any fermented liquor to 
be absolutely at rest, the reason of beers being preserved 
by this method, is, thereby they are deprived of a com- 
munication with the air, and, without risk, gain all the 
advantages which age, by slow degrees, procures, and 
which art can never imitate. Were we as curious in our 
ales and beers as we are in the liquors we import, did we 
give to the produce of our own country the same care 
and attendance which we bestow on foreign wines, we 
might enjoy them in a perfection at present scarcely 
known, and perhaps cause foreigners to give to our beers 
a preference to their own growth. 


a, 
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SECTION XX. 
OF TASTE*, 


Docror GR EW, who has treated of this matter, di- 
vides taste into simple and compound ; he mentions the 
different species of the first, and calculates the various 
combinations of the latter, the number of which exceeds 
‘what at first might be expected. Without entering into 
this detail, I think that the different tastes residing in 
the barleys, or formed by their being malted, and brewed 
with hops, may be reduced to the following ; the acid, 
which is a simple taste; the sweet, which is an acid 
smoothed with oils ; the aromatic, which is the compound 
of a spiritous acid, and a volatile sulphur; the bitter, 
which, according to our author, is produced by an oil 
well impregnated either with an alkaline or an acid salt, 
shackled with earth; the austere, which is both astrin- 
gent and bitter ; and, lastly, the nauseous and rank, 


which is, at least in part, sometimes found in beers, 


* I confess this chapter is rather a matter of curiosity, an effusion 
of fancy, than of any use to me known; if I have suffered it to re; 
main, it has been to shew that when we have long reflected upon a sub- 
ject, our ideas often lead us beyond power of practice; and with this 

farther view, that, perhaps, it may become of service in the hands of 
some more ingenious and more penetrating artist than myself. Howe 
ever, if I trouble my reader with it, it may be said to be in imitation 
of an author far superior to myself in rank and knowledge, 
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which have either been greatly affected by fire, or, by 
long age, have lost their volatile sulphurs, and have no- 
thing left but the thicker and coarser oils, resembling the 
empyreumatic dregs of distilled liquors not carefully 
drawn. 

The number of circumstances on which the taste of 
fermented liquors depends, are so various, that perhaps 
there never were any two brewings, or any two vintages, 
which produced drinks exactly similar. But as, in’ this 
case, as well as in many others, the varieties may be re- 
duced under some general classes ; the better to distin- 
cuish them, let us enquire which taste belongs to aires 
ent malt liquors, according to the several circumstances 
in which they are brewed. 

In beers and ales, the acid prevails in proportion as the 
malt has been less dried, and heat was wanting in the 
extracting water. ‘The sweet will be the effect of a ba- 
lance preserved between the acids and the oils. When, 
by the means of hotter waters, oils more tenacious are 
extracted from the grain, whereby the more volatile sul- 
phur is retained, the taste becomes higher in relish, or 
aromatic. If the heat is still increased, the acids, and 
the most volatile oils, will in part be dissipated, and in 
part be so enveloped with stronger oils, as the bitter of 
the hops appears more distinct. A greater degree of fire 
will impress the liquor with an austere, rough, or harsh 
taste; and a heat beyond this so affects the oils of the 
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grain, as to cause the extracts to be nauseous to the p2- 
late. Besides these; there may be other causes which 
produce some variation in taste; as a superior dryness 
in the hops ; an irregularity in the ordering of the heat 
of the extracts ; too great an impetuosity or slowness in 
the fermentation; the difference of seasons in which the 
drink is kept; but as these causes affect the liquor, in a 
low degree, in comparison to the drying and extracting 
heats of the grain, an enquiry into their consequences is _ 
not absolutely material. 

Beers or ales, formed of pale malt, in which a greater 
portion of acids is contained, with less tenacious oils, are 
not only more proper to allay thirst, but in general 
more aromatic than brown drinks. The oils of these 
last, being, by the effect of fire, rendered more compact, 
and more tenacious of the terrestrial parts raised with 
them, are attended with something of an austere and 
rank taste. This seems to be the reason why brown 
beers require more time, after they have been fermented, 
to come to their perfection. The air, by degrees, sof- 
tens and attenuates their oils, and, by causing the hete- 
rogeneous particles to subside, makes them at last, unless 
charring heats have been used, pleasing to the palate, 
whereas they were before austere, rank, and perhaps 
nauseous. 

By means of the thermometer, we have endeavoured 


to fix the different colors of malt, the duration of the 
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principal sorts of drink, and the tendency each has to 
become transparent. ‘The same instrument cannot pro- 
bably have the same use, when applied to distinguish 
the different tastes, as these depend on a variety of 
causes not easy to be ascertained. Yet something of 
this nature may be attempted, upon the following prin- 
ciples. 

As the chief circumstance which produces a variety of 
tastes in malt liquors, is fire or heat acting on the malt 
and hops, and the effect of the air, put in motion by the 
same element, the table here subjoined may point out 
what tastes are in general occasioned by the combination 


of these two causes. 


A TABLE determining the tastes of Malt 


Liquors. 
Heat of Dryness and Predominant 
the air, extracting heat. - tastes. 
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The first column of the table shews the fermentable 
degrees reversed, as the hotter the season is, the more 
fermented drinks tend to acidity, the direct contrary 
of which is the consequence of an increase in the heat, 
malt or hops'are dried or extracted with. 

‘The assistance of this table, though small, ought per- 
haps not to be entirely slighted, as it seems at least to 
shew that the useful is seldom separated from the ele- 
gant, and that a medium between extremes is most 
agreeable both to the operations of nature, and the con- 
stitution of our organs. 

The impressions of tastes are less in proportion as 
the drinks are weak. ‘The strongest wine yields the 
most acid vinegar. ‘Time wears away this acidity much 
sooner, than it doth the nauseousness occasioned by ve- 
hement heats. This circumstance shews how necessary 
it is, in the beginning of the process of brewing, to 
avoid extracts which are too weak, as from hence, in its 
conclusion, such would be required whose great heat 
would render the drink rank and disagreeable. That 
proportion between the salts and the oils, which consti- 
tutes soundness and pellucidity, is most pleasing to the 
taste, and seems to be the utmost perfection of the art. 
As the sun never occasions a heat capable of charring 
the fruits of the vine, we never meet with wines endued 


‘with a taste resembling the empyreumatic, which we 
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have here represented. This error, being inexcusable 
in any liquor, ought carefully to be guarded against, 
and, from what has here been said, we should learn 
this important truth, that nature is the best guide, and 
that, by imitating, as near as possible, her operations, 


we shall never be disappointed in our ends. 
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‘THOUGH this work has already been carried to a 
great length, I hope those of my readers, who may have 
done me the honor to go attentively through the whole 
of it, will pardon me the addition of a few incidental 
thoughts and queries. The chain of arts is so well con- 
nected, that researches originally intended for the illus- 
tration of any one of them, can hardly fail of throwing 
some light upon others. | 

1. The seed of plants cannot be put in a fitter place, 
for perfect vegetation, than when buried under ground, 
at a depth sufficient to defend the young shoots from the 
vicissitudes of heat and cold, and the disadvantage of too 
much moisture. The manuring of the earth, and the 
steeping the seed into solutions of salts, have been found, 
in some cases, to increase the strength of the grain, to 
correct its original defects, and to prevent the noxious 
impressions of a vicious ground. Plants are made to 
germinate in water alone, and this experiment so suc- 
cessfully carried on every winter, in warm apartments, 
may still be improved by dissolving salts in the water.— 
Could the barley used for malting be put in the ground, 
its growth would be more natural, and its oils becoming 
more miscible with water, by the saline nourishment de- 


rived from the earth, might yield more vinous, more 
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strong, and more lasting liquors. But as this method is 
impracticable, would it be impossible to increase the ef- 
ficacy of that which is used ? Consult Home on agricul- 
ture: might not either nitre or salt petre be added to the 
water, with which the grain is moistened? are they not 
used with success to manure land? Are not solutions of 
them in water employed by the farmer to steep his dow: 
ing seed? I barely mention these as some of the sub- 
stances, that might be employed in the malting of barley, 
and am far from thinking there are none other. Perhaps 
different salts should be used, according to the nature of 
the soil, from which the corn was produced ; but a vari- 
ety of experiments seems to be required, in order to dis- 
cover how far art might in this case imitate and improve 
nature. 

2. A small quantity of malt, at all times, but especial- 
ly when brewed in large vessels, parts too readily with 
the heat which extraction requires ; and, on the contrary, 
if the quantity of malt be very great, the heat may not 
be uniformly spread. A forward beer inclinable to 
acidity is often the result of too short a grist; a thick, 
stubborn, and rank liquor many times is produced from 
too large aone. Every advantage may be had in brewing, 
properly, five or six quarters of malt; it is difficult to 
succeed if the number exceeds fifty. 

3. The strong pungent volatile spirit, which exhales 


from a must, when under full fermentation, has been. 
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supposed to be a loss, which might be prevented; and 
accordingly attempts have been made to retain these fly- 
ing impetuous particles, by stopping the communication 
between the atmosphere and the fermenting drink. That 
there is a dispersion of spirits is beyond doubt, and that 
these exhaling vapors consist of the finest oils, which the 
heat forces out of the must, is equally certain. But this 
loss seems to be abundantly repaid by the stronger oils, 
which the same deeree of heat attenuates and substitutes, 
in a larger quantity, to the former. The last oils could 
never come under the form of a vinous liquor, but by a 
power, which sooner or later dissipates some of the first. 
Pale ales or amber not only lay, for many days, exposed 
to the open air, but suffer, by the periodical renewal of 
the action of the air, every two or four hours, a much 
more considerable loss of spirits, than when fermentation 
is carried on uniformly. Yet experience shews, that so 
many oils are, by this method, attenuated, that the 
strength acquired greatly surpasses that which is lost. 

4. The practice of fermenting by compression, recom- 
mended to distillers, seems, on this account, less useful, 
than might be concluded from theory alone ; the intent | 
of the distiller, as well as of the brewer, is to extract the 
greatest quantity of spiritous oils. It is impossible to 
ferment a must 77 vacuo ; air is absolutely necessary to 
carry on this operation, even a superabundant quantity 


of oils admitted ‘into: the must, by obstructing the free 
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admission of the air, impedes fermentation, prevents the 
wine from reaching pellucidity, and sometimes is the oc+ 
easion of its becoming putrid. 

5. When the purest spirit is intended to be drawn from 
the grain, the fermented waslr ought to be suffered to 
settle, till it becomes transparent. The dispatch, with 
which the distillery is generally carried on, often prevents 
this useful circumstance taking place, and occasions a 
want of vinosity in the liquor. In many cases, the ex- 
traordinary charges of extracting the grist from malted 
corn, in the manner, which has been direeted for drinks 
intended a short space to be kept, and of suffering the 
fermented wash to be meHorated by time, until it be- 
comes vinous and spontaneously transparent, might be 
abundantly repaid. Yet, if hurry must be a part of the 
distiller’s business, he should at least make such extrac- 
tions as admit of the speediest fermentation and the rea- 
diest pellucidity. He cannot expect corn spirits to equal 
the brandies of France, unless his worts are similar to the 
wines distilled in that kingdom, where those used for this 


_ purpose are weak, fine, and tending to acidity.* He would 


* It must be observed, the wines of France in general make the 
best brandies, and of these, such which justly are termed green wines, 
(and soon would become acid) this leads us to the nature of the grain, 
and of the extractions to procure an equal, pure, nutty spirit. Barley, 
dried scarcely to the denomination of malt, and extracted with the 
lowest medium, or perhaps one inferior ta this, most likely would an- 
swer this purpose. I have tried the experiment in a very imperfect 
manner, and found it answer beyond expectation, 
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therefore secure to himself the greatest probability of suc- 
cess, if he employed only malted corn in his erist, this of 
the best kind, well germinated to form a saccharine basis, 
slack dried, and resolved, with weak extracts, to preserve 
into the must a proper proportion of vinosity. » If he in- 
tended this wash to be formed into a pure spirit, it should 
be allowed time to become transparent ; he might regu. 
late his extracts by such heats as have been fixed for 
common small beer, brewed when the heat of the air is 
at the lowest fermentable degree, though perhaps heats 
Jess than these, when dispatch is required, might better 
answer his purpose, especially as the length used in the 
distillery is nearly the same with that which brewers use 
for the liquor here referred to. With hot waters to at 
tempt to force from the grain more strength or more oils, 
than such as will form a clean tasteless spirit, is, in the 
distillery, a real loss and a fundamental error. By too 
strong heats, more oils are forced into the must than can 
be converted in spirits ; and fermentation being, by this 
over charge, in some measure, clogged and impeded, a 
jess yield is made, and the liquor obtained of a rank and 
often empyreumatic taste, , 

6. Why are the brandies of Spain inferior to those 
prepared in France? The wines of the last country are 
the growth of a weaker sun; they contain no more oils 
than can be assimilated by fermentation, and form a 
clean, dry, nutty spirit. The Spanish wines abounding 
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with more oleaginous than acid parts, this over propor- 
tion becomes not only useless, but hurtful in the still, 
and produces the rankness observed in Spanish brandies. 
The cleanness of the spirit arises, in great measure, from 
the weakness of the must, and its vinosity from a less 
proportion of oils to the salts. This seems to be the 
reason why the most grateful spirits are produced from 
wines unable to bear the sea, or to be long kept. - 

71. The native spirits of vegetables, says Boerhaave, 
sare separated by heats between 94 degrees, and 212. 
To obtain the whole of these, the fire must be gradually 
increased ; for a superior heat dissipates the spirits raised 
by an inferior one. Such parts as might be obtained by 
100 degrees, are lost ifthe heat applied be much greater. 
It is true, the parts of vegetables immersed in water, 
cannot so easily be dissipated as if they were in open air, 
yet, by the rarefaction of the liquid, a proportional 
evaporation, however small, must ensue, or the oils raised 
by a greater heat may so effectually envelope the finer 
ones, as to make them hardly perceptible either to our 
smell or taste. Thus, though heated water is able to 
extract all the virtues residing in the vegetables, the dif- 
ferent application of the fire will alter not only their 
proportions, but their properties also, when we consi- 
der that pure spirit of wine boils at so low a heat as 175 
degrees. If the above principles be true, that surely 


must be the cleanest spirit which is brought over in the 
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slowest and coolest manner; and it is more than pro- 
bable, if the rules here laid down be put in practice, 
the grain of England will be found to yield spirits that 
may vie with the brandies of France, be more pure than 
those of the Indies, and excel those of Holland. 

8. The vinegar maker is equally concerned with the 
distiller in the brewing process. Vinegar is produced 
in the last stage of fermentation, when a gross, tartare- 
ous, unctous matter, consisting of the coarser oils ex- 
tracted either from the grain or the grapes, generally 
falls to the bottom of the liquor, and no longer prevents 
its acidity, or affects its flavor. Though the best vinegar 
proceeds either from the strongest wines or beers, this 
strength consists in thequantity of fermentable principles, 
and not in that of mere oleaginous parts. By properly 
adapting the extracting waters, this hurtful impediment 
may be removed, and the vinegar from malt liquors be- 
come as neat and as strong as that which is made from 
wine, 

9. As the acid taste of vinegar is the effect of a conti- 
nued fermentation, many people have thought it imma- 
terial how speedily the first parts of the operation were 
carried on. But violent fermentations not only dissipate 
some of the fime oils, which should be retained in the 
vinegar, but also cause the must to tend towards putre- 
faction. Boerhaave, after he has directed a frequent 
transvasion of the liquor, observes that, whenever the 
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weather or the workhouse is very hot, it is often neces- 
sary to fill the half emptied vessels every twelve hours, 
not only to procure a supply of acids from the air, but 
also to cool the wine, and check the too violent fermen- 
tation, which arising in the half full casks, might dissi- 
pate the volatile spirits, before they are properly 
secured and entangled by the acid. Hence the liquor 
_ might be sour indeed, but at the same time flat, and 
would never become a sharp and strong vinegar. 

10. Application and uses have frequently been found 
for materials, which before were supposed to be of no 
value. The grains, after the brewer has drawn his worts 
out of them, are generally used for the feeding of cattle ; 
but Ido not know that hops, after boiling, have been 
employed to any purpose. Is there nothing more left in 
this vegetable, after it has imparted the virtue wanted to 
the beer? All plants burnt in open air yield alkaline 
salts, though in a greater or less quantity, according to 
the quality of the plants. Boerhaave says that those 
which are austere, acid, or aromatic, yield in their ashes 
a great abundance of salts, and these being put in fusion, 
and mixed with flint or sand, run into glass. Hops 
thrown, after decoction, in no great quantity on the 
fire, cause the coals to vitrify, or as it is generally 
termed, to run into clinkers. If therefore the remains 
ef the hops were burnt in open air, or in a proper 
furnaee, it seems most likely that no inconsiderable 
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quantity of somewhat like pot ashes might be obtained, 
and this, considering the many tun weight of hops em- 
ployed in large cities, and thrown away as useless, might 
become an object of private emolument to the brewer, 


and of public benefit to the kingdom. 
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STORER’S CATHEDRALS 


THIS DAY IS PUBLISHED, 
VOLUME I,—OF 
THE 


HISTORY AND ANTIQUITIES 


Catheoval Churches 


GREAT BRITAIN ; 


CONTAINING 
CANTERBURY, LINCOLN, PETERBOROUGH, and 
CHICHESTER, OXFORD, WINCHESTER 


CATHEDRALS ; 
With complete LISTS of the BISHOPS and DEANS. 


ILLUSTRATED WITH 


SIXTY-FOUR HIGHLY-FINISHED ENGRAVINGS, 


Representing the most interesting Monuments, exterior and interior Views, Ground Plans, &c, 
Ses ae 
Executed by JAMES STORER. 
Pee ate 
4 ealle englay + ealle pubzpiye men pinodon hip tempel. ALFRED. 


LL LAM I I 
This Work, when finished, will form Four handsome Volumes. It is published in 
Paris every Three Months, each Part containing a History of one of the Cathe- 
drals, with Eight or more Engravings. 
Price of the octavo, 3]. 3s. per volume, or 7s. Gd. per part. 
super-royal, 51. per volume, or 19s. ditto. 
quarto, India paper proofs, 61. 12s. per volume, or 21s. per part, 


N.B. Part IX. containing SALISBURY CATHEDRAL, was published on the Ist of October, 
Part X. will contain GLOUCESTER CATHEDRAL. 


—_—- 


TO THE PUBLIC. 


Tue magnificence, diversity, and beauty of our Cathedral Churches, bave long 
been proverbial. As works of art, they are admitted to be almost unrivalled; as 
temples for worshipping the true God, they are worthy a great and enlightened 
people. No two of them are exactly similar; their dignified variety is surprising, 
and the more they are known, the more they are admired, To the artist, they 


Printed for Sherwood, Neely, and Jones, 20, Paternoster Row, London: 


3. Locke on Government, 


Complete in Three Numbers. 
Of LOCKE on GOVERNMENT, which was the stone upon which was founded, 


reared, and established, the glorious Revolution in 1688, all praise would be super- 
fluous. It developes, with the most masterly skill, the principles of all Govern- 
‘ments, and theclaims of Englishmen to a Free Constitution. It shews, that obedi- 
ence to civil Government is submission to the will of God; and that, by the Laws 
of England, Liberty, Public Prosperity, and Private Happiness, are one and the 
same thing. | a 


4. Junius’s Letters, 


Complete in Five Numbers. 


Upon these celebrated Lerrers, nothing in the nature of panegyric, needs be pro- 
nounced. They are certainty not without considerable virulence and asperity ; 
but they contain the most solid principles of political wisdom and constitutional 
learning. This Work is not only worthy of being read for its profound and manly 
exposition of the grounds of British liberty, but for the peculiar elegance, and 
polished poignancy of the style in which it is written. 


5. Burke’s Reflections on the French 
Revolution, 


Complete in Four Numbers. 
BURKE’S REFLECTIONS close this Series ;—which appeared, when the con- 


vulsions of the French Revolution shook the Globe like an earthquake, and which, 
by the unrivalled charm‘of its reason and eloquence, quenched the thirst of innova- 
tion, and allayed the rising storm, which threatened to tear us from our homes, 
our liberties, our altars, and our God. 


This has always been deemed the most valuable vindication of our rights and 
liberties ; upholding equally the Church and State, the prerogative of the Throne, 
the claims of the privileged orders, and the liberty of the subject. The Scholar 
should read it for its eloquence, the Statesman for its wisdom, and all men for its 
virtue. 

PL LLIS SL 


The BRITISH CONSTITUTIONAL CLASSICS are particularly recom- 
mended to the Heads of Seminaries, and Families; by adopting which, the true 
interest, and the moral and intellectual improvement of the rising generation, might 
be most effectually promoted, and their minds formed to a love and reverence of the 
laws of their-country, and a knowledge of its wise institutions. 

It is presumed, the portability and elegance of this Series will render it peculiarly 
acceptable tothe Students of our Universities ;—it is alike adapted to the leisure of 
a morning or evening walk, or to the contemplation of the study. With the generat 
reader, these works must have their full influence and effect ;—he cannot but be 
amply gratified in perusing these Classics, whose object is, not to inculcate new 
fancies and opinions, but old and established truths, venerable for their age, and 
sacred for their utility, and to instruct every Englishman in those Rights and 
Duties, upon which his Public and Private weifare depend; to cherish in hima 
generous Loyalty, a manly love of his own Liberties, and a due value of the 
glorious Constitution under which he lives, 


*,%* As the presumptive feiress of the British Throne belongs to that sex, by the equal 
admission of which to the rights of Royal inheritance, the splendour of the reigns of 
Hlizabeth and Anne have justified the liberal wisdom of our ancestors, it is worthy of 
observation, that both sexes have an interest in this Work,—the purport of which is, to 
impart to all the knowledge, and thereby the love, of that happy and glorious Coastitution, 
under which, by the peculiar blessing of Providence, this Country has become what it ts. 


Each Work may be had separately in boards, bound, or in Numbers 


Printed for Sherwood, Neely, and Jones, 20, Paternoster Row, London. 


MAVOR’S UNIVERSAL, HISTORY. 


a 


This Day is Published, 


Closely printed in Demy 18mo. embellished with an Hisrorican Frontispiece, Price 
4s. 6d. boards, or elegantly printed on fine Royal Paper, 6s, 


VOLUME 1.—OF A 


UNIVERSAL HISTORY. 


ANCIENT AND MODERN; 
TO BE COMPLETED IN TWENTY-FIVE VOLUMES; 


Comprehending a general View of the Transactions of every Nation, Kingdom, and 
Empire in the World, from the earliest Period to the present Time : 


Accompanied with acorrect Set of Maps. 


BY WILLIAM MAVOR, LL.D. 


RECTOR OF STONESFIELD, IN OXFORDSHIRE, &c. &c. &e. 
ee 


I. This valuable Work is uniformly printed in Demy 18mo. on good Paper, and eom- 
pleted in Twenty-five Volumes, price 4s. 6d. each; there is also a superior Edition, 
printed uniform with Dr. Mavor’s VoyaGes and TRavELs, on fine Royal Paper, price 6s. 
per Volume.—The Work is accompanied with a valuable set of Maps. 


IJ. For the convenience of the Public, it will be published in Monthly Volumes, the first 
to appear on the Ist of November, and will be continued on the first day of each succeeding 
month, till completed. 


ee eee 


CONTENTS. 


VOL. ANCIENT. 


1. Antediluvians, Ancient Egypt,and Neigh- : Jews, Modern Egypt, and other African 


bouring Nations. 


Nations. 


2. Canaanites, Philistines, and Jews—also | 14. Africa continued, and Malta. 
the Assyrian and Babylonian Empires. 15. Portugal and Spain. 
3, and 4, Greece. 16. Italy. 
5, 6, and 7, Rome. 17. Germany. 
g. Medes, Persians, Phoenicians, Ancient | 18. Ditto continued, Holland, Switzerland, 
Syrians, &c. &c. and Geneva. 
g. Pontus, Epirus, Colchis, Iberia, Albania, | 19, and 20, England. 
Sei Kc. "Kc. 21. Scotland and Ireland. 
MODERN. , | 22. Russia, Poland, Sweden, Denmark, and 
10. Arabs, Turks, and Empires founded by Prussia. 
them in Tartary and the Lower Asia, &c. | 23. France and Navarre. 
11. Moguls and Tartars, China, &c. 24. North and South America. 
12. India, the Ottoman Empire, &c. 25. Index. 


*,* The English language had long been without any popular view of Universal History. 
It will be confessed by every competent judge, that Bossuet is too short, and unsatisfactory ; 
that Voltaire is too gay, and desultory ; and that the great English Universal History is ra- 
ther to be consulted as a Dictionary, than to be perused as an Analysis of the subject to which 
it relates. What these Writers have not done, has been attempted by the Author of the 
present Work. He has been solicitous to avoid the extremes of prolixity and brevity ; tobe 
distinct, pleasing, and comprehensive. This Work is, therefore, a valuable acquisition to 
Young Persons, to Circulating Libraries, and, in general, to all Persons who do not make 
Literature the sole business of their lives, and by whom the Universal History, in Sixty-six 
large Volumes, is thought too voluminous, or too expensive. 


. *,% Such persons as prefer tuking the Work complete, without waiting for the 
monthly publication, may have it in twenty-five volumes, price 54, 12s, Ed. boards ; 
or, on fine royal paper, 74, 10s. 
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Lhis Day is published, 
Closely printed in Royal 18mo. and embellished with’ Six Plates, Price 6s. in Boards, 
VOLUME 1.—OF 


A GENERAL COLLECTION 
VOYAGES AND TRAVELS; 


To be completed in Twenty-eight Volumes, including the most interesting Records 
of Navigators and ‘I'ravellers, from the Discovery of America by Columbus, in the: 
Year 1492, to the Travels of Lord Valentia. Illustrated with upwards of 150 large: 
Engrayings and Maps. By WILLIAM MAVOR, up. &c. &c. 


I. This new and improved Edition of Dr. Mavor’s Voyacus and TRAVELS is uniformly’ 
printed in Royal 18mo. on good paper, and completed in Twenty-eight handsome Volumes,. 
price 6s. each, illustrated with upwards of 150 large Engravings and Maps. 


II. For the convenience of the Public, this Work will be published in Monthly Volumes, 
the first to appear on the Ist of November, and will be continued on the first day of each suc- 
ceeding month, till completed. | 


*.* The above Work consists partly of a Reprint of a similar Collection made by 
the same Author, which has fora considerable time been out of Print, and partly of new 
matter; coniprising the VOYAGES, wnabridged, of Anson, Byron, Wallis, Carteret, and. 
Cook; the TRAVELS, unabridged, of Addison, Montagu, and Smollett; and Abridg= 
ments of many valuable Works, published subsequently to the appearance of the former 
Edition ; bringing the Collection down to the present time.—The Contents of the several 


Volumes will best illustrate the Utility and Value of this new Edition: viz. 


VOYAGES. 

VOL. 1, Explanation of Nautical Terms.—Colum- 
bus’s First, Second, Third, and Fourth Voyages.—Ca- 
bot’s (J. and S.) Voyages.—Americus Vesputius’s Voy- 
ages.—De Gama’s First and Second Voyages to the East 
indies.—De Cabral’s Voyages to the East Indies.—Ma- 
gellan’s Voyage round the World.—Sir F. Drake’s ditto. 
—Sir J. Lancaster’s Voyage to the East Indies.—Sir H. 
Middleton’s Voyage to the Red Sea, and Surat. 
James’s Voyage for the Discovery of the N. W. Passage 
to India.—Ellis’s Voyage for the Discovery of a N. W. 
Passage to the S. Sea.—Adventures of Four Russian 
Sailors at Spitzbergen. 


2, Anson’s Voyage round the World.—Ulloa’s Voy- 


age to South America. 

3. Byron’s Voyage round the World.—Wallis’s ditto. 
—Carteret’s ditto. 

4,and 5. Cook’s First Voyage round the World. 

6. and 7. Cook’s Second Voyage ditto. 

8, 9, and 10. Cook’s Third Voyage ditto. 

11. Phipps’s Voyage towards the North Pole.—For- 
rest’s Voyage to New Guinea, and the Moluccas.—Wil- 
son’s Voyage to the Pelew Islands.—Phillips’s Voyage to 
Botany Bay.—Fielding’s Voyage to Lisbon.—Thunberg’s 
Voyage to the Indian Seas and Japan. 

12. Page’s Voyage round the World.—Page’s Voyages 
to the South and North Poles.—Vancouver’s Voyage 
round the World. 

13. Matthews’s Voyage to Sierra Leone.—Bligh’s 
Voyage to the South Sea.—Marchand’s Voyage round 
the World.—Turnbull’s Voyage ditto. 

TRAVELS. 

14. Addison’s Travels through Italy and Switzerland. 
—Lady M. W. Montagu’s Travels in Europe and Asia. 

15. Hanway’s Travels through Russia into Persia, 
Germany, and Holland.—Niebuhr’s Travels into Arabia, 
and other Oriental Countries. —Shaw’s Travels through 
Barbary,—Bell’s Travels from St. Petersburgh to Pekin. 
—Pocock’s Travels through Egypt. 


VOL. 16. Bruce’s Travels in Abyssinia.—Wood’s 
Journey to Palmyra.—Maupertius and the French Aca- 
demicians’ Journey to measure a Degree of Latitude in 
the Arctic Circle.—Maupertius’s Journey to Lapland.— 
Hamilton’s Tour in Calabria. 

17. Smollett’s Travels through France and Italy. 

18. Brydone’s Tour through Sicily & Malta.—Swin- 
burne’s Travels in Spain.—Wraxall’s Tour through the 
Western, Southern, and Interior Provinces of France.— 
Wraxall’s Tour through the-Northern Parts of Europe, 
particularly Copenhagen, Stockholm, and Petersburgh. 

19. Moore’s View of Society, &c. in France, Switzer- 


| land, Germany, & Italy.—Coxe’s Travels in Switzerland. 


20. Pallas’s Travels through the Southern Provinces 
of the Russian Empire.—Macartney’s Embassy to the 
Emperor of China. 

2\. Le Vaillant’s Travels in Africa.—Brown’s Travels 
in Egypt and Libya.—Barrow’s Travels in Southern 
Africa. 

22. Sonnini’s Travels in Upper and Lower Egypt.— 
Denon’s Travels in Upper and Lower Egypt.—Park’s 
Travels in Africa. 

23. Forster’s Travels in India, Persia, &e.—Bucha- 
nan’s Travels in the Interior of Hindostan. 

24. Hearne’s Journey from Fort Prince of Wales in 
Hudson’s Bay, to the Northern Ocean.—Weld’s Travels 
through North America.—Liancourt’s Travels through 
the United States.—Mackenzie’s Travels from Montreal, 
through the Continent of N. America te the Frozen and 
Pacific Oceans. 

25. Tourgoing’s Travels in Spain. 

26. Kotzebue’s Account of his Exile to Siberia.— 
Kotzebue’s Journey from Berlin, through Switzerland, 
to Paris.—Kotzebue’s Travels through Italy.—Whit- 
tington’s Travels through Spain and Part of Portugal. 

27. Carr’s Stranger in France.—Carr’s Travels round 
the Baltic.—Carr’s Tour through Holland. 

28. Valentia’s Travels in India, Arabia, and Egypt. 


*.* The Vovaces in thirteen Volumes, or the TRAVELS in fifteen, may be had 


complete by themselves, with separate Indexes, at the rate of 6%. per Volume ; and 
Cook’s Three Voyages round the World, printed verbatim from the original 4to, edi- 
tion, may be had by themselves, with a separate Index, in 7 vols. price 21. 2s. 
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A FARM-HOUSE LIBRARY, 
TO BE COMPLETED IN TWELVE MONTHLY PARTS. 


# 


This Day is published, Price 10s. 6d. 
PARA f2-——OF 


A COMPLETE SYSTEM 
PRACTICAL AGRICULTURE; 


Including allthe MODERN IMPROVEMENTS and DISCOVERIES, and 
the result of the attention and inquiry which have been bestowed on this important 
Science, during the last thirty Years ; the whole combining and explaining fully, 
extensively, and completely, the PRINCIPLES and PRACTICE of the MO- 
DERN ART of HUSBANDRY, in all its Branches and Relations; forming 
Two large Volumes-in Quarto, illustrated with nearly One Hundred Engravings, 
(Thirty of which are coloured from Nature), representing improved Implements, 
the various Grasses, and the principal Breeds of Sheep and Cattle, frem Original 


Drawings. . : 
By R. W. DICKSON, M. D. 


Honorary Member of the Board of Agriculture, OC. Ole 


It should be understood that this capital Work includes every Branch of the 
important Art to which it relates, Arable and Pasture; particularly the best me- 
thods of Planting, and the improved Management of ‘Live Stock ; with a Descrip- 
tion of Implements and Buildings, the Theory of Soils and Manures, the best me- 
thods of Inclosing, Embanking, Road-making, Draining, Fallowing, Irrigating, 
Paring, and Burning, the improved Cultivation of Arable Lands, and all Kinds 
of Grain, Artificial Grasses, &c. &c. 


| LAWRENCE'S 
Agricultural and Veterinary Works, 


COMPLETE, 

Form Five large Volumes Octavo, price 21. 15s. 6d. in boards, and comprehend a body of 

- useful practical information respecting every material object in the Culture of the Soil, 

Political Economy, Veterinary Medicine, andthe Management of Live Stock :—they may 
be had separately, viz. 


1. The NEW FARMER’S CALENDAR, or, Monthly Re- 


membrancer of all Kinds of Country Business. 12s. boards. 


. 2. A PHILOSOPHICAL and PRACTICAL TREATISE 


on HORSES, and on the Moral Duties of Man towards the Brute Creation. 
I. Is. boards. 


3. A GENERAL TREATISE on CATTLE; the Ox, the 


Sheep, and the Swine. Second Edition, with large Additions on Woot, Merino 
Sueep, &c. 12s. boards. 


4. The MODERN LAND STEWARD, in which the Duties 
‘and Functions of Stewardship are considered and explained. 10s. 6d. boards. 
<< If the Author bad not already recommended himself to the Public by his New Farmer’s 
Calendar, and other Works, the judicious observations and useful hints here offered, would 
place him in the list of those rural counsellors, who are capable of giving advice. His sen- 
_timents on general subjects expand beyond the narrow boundaries of vulgar prejudice 5 and 
his.good sense is forcibly recommended to us, by its acting in concert with a humane dispo- 
sition.” —Monthly Review. 
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Printed for Sherwood, Neely, and Jones, 20, Paternoster Row, London. 


The History of England, from the Revolution in 1688, to the Peace 
of Amiens in 1802. 


The Public are respectfully informed, that a new, uniform, enlarged, and revised 
Edition is now published, in Twelve Volumes, 5vo. price 10s. 6d. each, of 


| BELSHAM'S ' 
Wistery of Great Gritatn, 


From the Period when Hume’s History terminates, to the Year 1802, forming, 
with that work, the only complete and respectable Series of English History 
extant. 

This Edition has been improved and corrected throughout, and has been illus 
trated with an Appendix to each Volume, consisting of State Papers, Authorities, 
and Official Documents. 

Persons who are possessed of Hume, with Smollett’s Continuation to the Death 
of George the Second, may have Belsham’s History of the Reign of George the 
Third separately, in Eight Volumes, price Four Guineas in boards, and thus com- 
plete an uninterrupted and uniform series of our History, from the earliest records - 
to the year 1502. 

Independently of the acknowledged merit of Belsham’s History as a Work 
of unquestionable fidelity, it claims the especial notice of the Public, as being the 
only History of England by a single writer, which continues the History of Hume, 
with uniform spirit and ability. 

Various have been the expedients to complete a series of our National History. 
Smollett’s general Work has been garbled and mutilated, with a view to supply a 
continuation of Hume, to the death of George the Second ; but the partiality and 
defects of Smollett as an historian have long been a subject of complaint, and such 
a work as Belsham’s has, for many years, been among the principal literary desi-. 
derata. This Edition has been in many parts entirely re-written with that strict 
spirit of political moderation, which ought always to characterize standard works 
of History. 


New History of Ireland. 


The HISTORY of IRELAND, from the Earliest Period to 


the Present Time, with a Statistical and Geographical Account of that Kingdom; 
embracing its Climate, Seasons, Face of the Country, Soil, Agriculture, Rivers, 
Lakes, Mountains, Forests, Natural Curiosities, Mineralogy, Antiquities, Reli- 
gion, Population, Revenue, Education, Cities, Manufactories, and Commerce ; 
forming together a complete View of its past and present State under its political, 
civil, literary, and commercial Relations. By StzpHen Bartow, A. M. In2 
large vols. 8vo. illustrated with an accurate Map of the Country, Portraits, and 
Views. Price 11. 1s. boards. 


Thorntons Medical Extracts. 


In Two large Volumes 8vo. Fifth Edition, illustrated with 27 Plates, price 11. 12s. bds. 
The PHILOSOPHY of MEDICINE; being Mepicar 


Extracts on the Nature of Health, and removal of Disease: by RoszxtT Joun 
Tuornron, M.D. Member of the Royal London College of Physicians, &c. 


“<< The very able author of MEDICAL EXTRACTS has rendered au important service 
to the Profession and Mankind in General, by bringing into a more connected point of view, 
and affording a more clear and satisfactory detail of, the numerous facts and reasoningSs, 
which form the basis of the present improved state of Medical Science.”—Critical Review. 
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